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ABSTR ACT

Within “he last ysar, the Naval Postgraduate School has
baen investigating the f=2asibility cf using voice
raeccgnition technology as a possible input methodology to
the Army*'s *actical fire diresction systea, TACFIRE. A mzior
rzason behind considering voice data entry was ¢the desire <o
increase the speed and accuracy in wvhich data could be
entered into <“he sgys+ten. In order +to evaluate <*he
effectiveness of voice da%ta 2ntry “o TACFIR2, the speed and
accuracy advartages of vcice recognitien +=echrology had to
be weighed against numerous performance charactaristics of
avallabple s-a*e of the art recognition sguipment, One such
periormance factor was vocabulary size limitatior. This
repcrt analyzes +he vccabulary requirements needed +o
operate *he Artillery Con%rol <Consols f£from a Divisio:n
artillary Adisplay group shelter. It also presents the
suggested vocabulary organization within <he constraints of

a specific recognizer which <ested “o be best suited for the
TACFIRE envirzonment.
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VOICE RECOGNITION VOCABULARY
FOR THE ARMY'S TACFIRE SYSTEM

I. Introjuction

Over the last several yvears <the Aray has davelopsd a
computerized <tactical fire direction systen, TACFIRE.
TACFIRE is a ba*tlefield computer network wahich along with
other £ield artillery (FA) 2quipment provides a manuever
coupander with a system capable c¢f d2tecting targe:s,
allccatirg firspower, and previding fire suppert within
saccnds. The computer and comnunication network provides a
means to receivs tarceting information, calculate necessary

firepower, compute ballistic £izing dat

[

and send firing
orders to FA weapons. In a2 way it can be consider2d4 a very
large, 1real time, management information system which can
gquickly and efficiently make allocation decisions acccrding
to a set of preplanned criteria established by a manuever
commparder. In order to maintain its r=zal +%ime capabdility
the system must he constantly updated and orcvided <*he
current assessmen* of friendly and enemy comba+ units. This
jata must be input to the2 compater system. Therefore, *he
effectiveness of TACFIRE is directly proportioral to +“he
accuracy and currency of the information held by <he TACFIRE
database,

Presently “he ma jority of the ‘nformation held by TACFIIE
is input through 90 highly format=ed message templazes. An
operator calls up a template display, and proceeds to f£ill
in *he necessary infcmation. The message is then sent %o
the TACFIRE coaputer for amalysis. If the format is filled
out properly tae data is auntomaticalily sntered and the
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database updated. If the message is ilaproperly filled out
an er-o>r message is returned to *he entry davica.

Ducing the summer of 1931 officers from <+he Aray's High
Technology Testbed Project at Fort Lewis, dashiag+on
observad a demonstration of voice data entry in which an
individual could runa computer system by voice commands
instead of +*he more typical keybocard entry. During the
spring of 1582 <+he Maval Postgraduate School under an Aray
rasearch contract started to formally inves+igate the
possibilities of using presently availabla voice recognitiorn
technology equipmert in ccnjurcticn with TACPIRE.

The research concentrated on the numersus guestions about
the capability of the presently availablz equipment. One of
the @maicr questions was the vocabulary size 1limi<ta+ions
encountered with available resognition units, This Ceport
will discuss tha TACFIRE vocabulary requirements and analiyze
the capability of currently available squipment o fulfill
those requirements.

This research report will f£irst present a brief
description of voice recogri+ion *technclogy and the type of
aquipmen* which is readily availabla, accurate and reliabls.
It will *hen discuss the various aspects of vocabulary
design which were considered when deveioping the vocabuliary
and vocabulary organization. This will Dbe dcne by
presenting a variety of vocabulary possibilities for one
specific order, <the Update FPire Unit orier. Thizdly, ~<he
repor* will describe in detail <the vwocabulariss £o:r the
msajerity of the TACPIRE orders, and the aethod in whick they
should be organized. ~Next a 1ascription is given along with
the Tesults of a series of tests which were conducted cn the
vocabulary. Pinally, <the paper will =:close with 2 summary
analysis of *he devaloped vocabulary ard i:ts usefulness in
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II1. Vcice Recognition Technology

There are numercus types and manufacturers 2£f voice
reccgnition equipment availabla in today's marke+. Before
the vocabulary could be develcped a <raquiremern<s analysis
for the TACFIRE system was performed *c¢c determine what
equipment characterisitics werz most impor+ant for TACFIRE,
and which available recognizer £fulfilled the madjorisy of =he
needs for +this aprplication. To be%t2r wurnderstani +he
differances a few defini+«ions will first be discussad

Jemplate matching vezsus pattern arnalysis

There are two major methods available to accomplish voi-~e
raecegnition, The first is refarrad to as “2mplate matchi. .
In this method of recognition, the recogni%ion microcompu
Lolds on *o a series of templates of voice patterns. Whe
user presents an utterance “o the recognizer the uttera
is compared 0o all of the templates which are held _.
corpu=ar memcry. If there is a template which ma+tches close
enough, an associa*ted ASCII character string is sernt to the
Somputar system which is connected to th2 racognizer.

The other method, which is not as w2ll developed at <his
point in *ime, is called pattern analysis. The voice
pattern of a spoken rhrase is anaiyzed ard compared to known
vave form charac*eristics for the various phecnetic sounds.
From +this anralysis the word or phrase is deciphered and
spelling rules applied to result in ths phrase which was
spokel.

The teaplate method of voice recognition always results
in a systea which has a limit2l vocabuiary. The recognizer
zuns on a microcomputer and there is a limited number of
ut*erance *emplates which can be held in memory at a given
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tine. Vaturally, memory coull be expaniad, but the larager
the number cf <templa*es which must be cha2cked the longer <he
computatior time will be to £iné the bszst *emplate match.
There are systems available which have internal template
storage for 1000 <+tewmplates, but these have typically beern
ex-“remely expensive. The majori+y of *the template ma*chirng
recogrizers availabls are in the 100 to 300 template Tange,

and have a @means tc intseract with dsvelcped softwarts =¢
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download revw sets of templates as n=2eda2d.

s =

Pattern analysis systems do no* have <+he vocabular

e

limitation. They simply analyze %*he wave form of the spcksan
utterance ané 3if +hey are go5d will produce the wcrd or :
words which were spoken. Thesa racognizszrs are s:ill in <he
sxperimental stage, tut even if availabhle would not sui+ *+he

TACFIRE requirements. Pattern analysis systems output to
+he attached computer system 2xactly what was said. In <he &
TACFIRZ application this is not what :is desired. Voice i

-y

izput will be used in such 2 way that a spoken utterance
will initiate a series of compu*ter commands. For exanmple,
ore possible utterance will be "+transmi<c message". A
pa+*e-n analysis system if workin properly will ou*pusz

th

®"~ransmit message", but a templa%*e matciing system 32
working properly will match "™transmit message" with <he
"fransmit message" template iIn memory and output the si.gle
ASCII character needed by TACPIRE to send the messagz.

Therefore, *he first characteristic f the v

o o
rTecognizer Zor TACFIRE Is <tha« it be c¢cf <he rcaadi

availaple t2molate matching 4ype. This “hen leads s=raigh*
*c the problem of vocabulary 1limita<tions aand ul*ipately <he
voabular-y design discussed in this research repor+.

Discrete yiterance veIsus 3oNiilyQus spsech recognizess
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Orns charac+eristic of the template matching recognizsrs

Py e~

is the need for the recognition systea %> liszinguish when a
complete utterance Ias been spoken. A discre=e utterance
recogrizer raquires that the speaker pause for a short
period of *+ime between u*terances. This is the indication i
+0 the <reccgnition unit <has the wuat*erance has teen
completed and the interrally aneld template can be searched

fcz. A continous speech -ecogaizer does nct require a shor+
nause batween uztterarces. This zype of r2coganizer does some

rudimentary pattern analysis and determines where the end of
an u+tarance 1is possible I+ ther searches %hroughk +he
availablas “templates. TIf it does not £find a +emplate iz will
rgapnalyze +the Qemazkation poirt 1% chose and 1ls0k for
another pecirt in the voice pattern where the utterance cculd
have ended.

Discrete utterance recognizers hnzve besn readily

e
o
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available fcr = five yeass and have proven toc Dbe
extremely accura<e and reliable. On the other hand, <he it
contizuous recognition capability has just b2en made

availaple within the last year and a half. I+ is ex=remaly

useful wher inputting a long seriass of digi‘ts as woulé be
necessary Jhen  enteriang %arget or uni+t coordizates in
TACFIRE. The problem with continuous recogaizers is +ha=z

g

they are still a relatively tnew technoloay. They arce

iaproving a+ a2 +remendous rTate, bu+ at <he time c¢f *iis

[

reseasch study +the follcwing problems were noted with %he
con+inuous cecognizers.

Fizs+, <the continuous r2cognizer usually had a limi+tzd
vocabulary around 100 words which was on “he border line ¢f
acceptabili+ty for some of the more =zomplicated TACFIRE
messages. Secondly, these recognizers worked best when *he

*amglates which were held were short 1, 2 or 3 syliabie
n++erances. If <+he *eamplates vere lecng phrases ke

[
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ceccgrnizer zad numercus possible break p2ints =oc check while
lookin for <he best ccabinatiorn of po>3sible utteranca
This increased ke processing time, and thece vas a deliri
laqg between the time an ut+s-ance wvas spoksr and the output
associated with <the series 3f utterances wvwas sent to *he 5

comguter systenm.

For th=ese reasons, only 131iscrs2*e ut-erance systams wers2
considered for <the TACFIRE 2applicatian. 3ecause 0of +4is
decision thera wvas ro need tod consider th2 effect of whas
the au“<hors call =subset utt2rances wha2n develcoing <the
vocabulary. For example there are several vocabularies
which have an ut<erance "ore <fif:zy five nillimeter" and <he
ut+<erance "one", Wi*h a continuous recognizer it appears as

£ S very possible fer *he recognizar *o pick a break
point af%er <he "one" in "ons f£ifty five millimetar" +heraby
ca

',0-

.
-
-

saing +he ouzpu* ¢f a numeral "1v yhen i+ was no: wan+24.
b +the discrste u*tsrance system *this could ro%t happen;
T s i* 414 nct have %o be considersd when daveloping

User deperden:t versus user fadepsndeni sysiems

This charac*arisitc of +he systam has 20 iapact on

vocabulary design, ©Lut s inzludel Zor completeness because

~ does effect +the “ime required to prepare *“he sys=ea for

e

=

se by an irdividual. A user lependen*t system raquires that
2ach parson wvho wlll use the voice recogniticn sys4ea aus<
train the recognizer. Traia the Iscognizer means tha< =2ach

4

+

utterance mus* pe spcken by *ha individuals who plian %o use

D‘

e system In order <ha* the sys*sa can cr2a*e and stoc2 <ha2
nacessacy ut“erance templates. This %raining perisd can be
“ime consuming especially when “he vocabulary is extramely
largqge, Once done <hough is will never have *0 be done

again. 2Zvery perscn whe woulld use tha system would have

o . [ - RV R




their voice *emplates stored for quick recal.. A user
inderendent system does not require “hit users train <zh2
system “o recognize <heir voicas. As with continous speech
recognizers, great advancements ip user ipdependent systeans
are being wmade, There are user independent systems
available which recognize +he ten digi<s aad various other
phrases such as "yas" and "no", but these systems are notz
advanced enough tc recognize +he large and divacse
vocabulary rnecessary for TACPIRE, Therefor2, th2 systanms
considered for TACFIRE were >f the user dJependent varie-=y.
As a side no%e, rumercus s=ulies werz conducted under *=he
ausgiczss of =his research projsct =2 investigate group
independence capabili=* of <the user 1ependent systems.
These reperts will alsc be available in the pear future from
zhe Yaval Pestgradua+e School.

Sex Definition

The majority of available recognizers have a capability
0 use wha* are called vocabulary sets %> increase the sp2ed
and accuracy with which u*tterance =empla*=s ma*tching can be
accompl ished. A vocabulary set is an u%teracne subset of
the <*s5tal vocabulary stored inr <he -a2cognizer's memory.
Wwhen fnisiated i« tells tha recognizsr <to only search
+hrough this subset o utterance templates for +he proper
1a+ch. Sutsets are initiata2d either by sys+tem sof%ware
control or ity *he computer system in =<his case TACFIRE)
sending an appropria*s charactar striag to the recognizer %o
change vocabulary sets. I* is not a *rivial =ask to ge= any
nhighly specialized <computer system such as TACFIRE o do
this.

For “his <reason it was ini<ially da2+ermined that sats
would not be used within ¢he TACFIRE vocabulary developmen=.
Therefore, this capability is a0t built in %o +the vacabulacy

o e L s e
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Jasign. It should te notved tha* i+ becams appacen: as <=he
research team was developing and using an actual recogaition
system with TACFIRE *ha* i+t was inappropr-ia%+e 4«c <«ry 2nd
ravrofi+t a voice recognitioa unit to TACPIRZ. I voice
input =echnrnology is determinad beneficial, a re2cognizer
should be developed and intarnally in%2grated ia<o =he
TACFIRE systenm. If +his is the case the associatad
develcpmen® plan shcuid consiier using the se<= capabiliry.
This aspect of “he veccabulary design will be discussed viczh
an example later in “hisg ress:arch repor+.

In suamary, the vocabulary waich was devalsped and
organized assumed that a user igpendent, discre*e utterarnce,
tamplate matching system woull be used in conjuaction wi<h
TACFIRE. The only characteristic of the recognition sys*z2m,
which if changed, could possibly affsct the vocabulary

s

design is +he discra2te utterance capability.
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IXII. Desigr Considerations

Tvo individual discrete utterance, user dependent voice
recognition systems vere considerad £for the demonstration
implementation of vcice recognition ta2chnology <o TACFIRE.
The first recognizer was the Threshold Technology Inc. aodel
T600. The sacord possible recognizer was a board 1level
cecognizer wkich was inccrporated into 2 Heath-Zeni<h, 1289
based microcomputer. = The r2cognizer was manufactured by
Interstate Corporation, and was called the VRT101.

The T600 had a 256 utteranc2 capacity, but required <hat
vocabularies be stored on an 2xternal data <+ape cartridge.
Threshold also has a mod2l T500 which allows vcice pattern
+emplates ard <*he wcabulary +¢ be stored on <+he host
computar, Since it wvas impossible to change in any way *he
TACFIRE system the 171600 was the only Threshold model which
could be corsidered.

The Interstate VET101 has a 100 word capaci:y, bu=
allcwed the vocabulary and pa*tern templates to be stored on
sither a rard disk or floppy disk which could be
autcmatically dcwnloaded through software resident on *he
microcomputer. The software would bhave to be especially
developed for “he TACPIRE® systam, but would not have :o be
resident on +he TACPIRE computer.

I+ was realized <£from ths2 beginning +that th2re were
numerocus TACFIRE message -amplates, 3ad +therefsare mecrTe
vocabulary werds than either raccgnizer could hold ia memory
1t onca. The 256 word capacity of the Threshold was more
than sufficient for any one massage tamplate, but the 100
vord capacity of the Interstata was insufficient for scme of
the longer morae complicated massages. Furthermore, the T600

10
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appearad *o havs a better racogni+ion capabili*y during some
pilot runs cn teost wocabularizs. On ¢*he other hand, <=ae
VRT101 did *have a2 oguch nicer capability tc automatically
down 1oad vccabularies instead of manually loading 2 tape as
needed with the T600 availabla for the i1smonstra+iosn, The
VRT101 also had the <capability to ocutpou* up +*o 80 ASCII
characters whken a voice template was matched. The Threshold
only kad a 16 character ocutput capability.

Since each system had advantages ani disadvantages, a
dacision had +*o0 be made with respect t> *“he quali*y which

was of acst iaportance *¢ tha demonstration, It was fel<
that ra2cegri*ion accuracy was most Ziapor+tant and the T600
was chcesen, Therefore, the vocabulacy was initiall

dasigned with <+he T600 constraiints of a 256 wozd capaci+y
and a 16 character maximum output s*tring.

Th2 vocabulary was redesigned numarous +*imes in ar
attempt to take advantage of as asmany of *he characteristics
of wvoice inpu*t *echnology as possibls. The £ollowing
vocabulary was designed £for one of <*“he more important
TACFIRE messages, tha Update Firs Unit massage. Tirst, <he
entire message vocatulary will be specifizd. Imaedia+2ly
following *+he vocabulary 1list are the mafor advantages and
considerations ¢taker in <the design »>f <the vocabulary.
Thirdly, +the iaplementation problems encountered will be
discussed. Because of the iaplementation problems, scme of
the original assumptions of the recogaizer characteristics
h%ad 40 be changed.

The following vocsabulary 1list will give “he wori numb=rz,
the phrase which shculd be spoken and the cutput thas will
resul: if a correc: ma*ch is made witi the pattern ‘eaplatz
held by “he reccgnitilon unit. The Zollowing convention will
be useld wvhen describing the output straas.

ey
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1. The lower case latter "" yill s<tand for dsun
cursor. This results in the curser moving down
one line on the TACPIRE screan bu% does r3: change
the column position.

2. The lower case latter "c" will stand for curser
reset. This resulss in the curser being
repositioned to the top left hand corner of zhe
TACFIRE message templata,

3. The lover case la*tar "t" willi stand for *=ak.
This results in the cursor automatically moving *o
the colum immedia%tely £ollowing the next
encountered ":" in the message *emplate.

4. The lcwer casa "n" will s<tand for a nuil
chearacter. A null charactsr has nc affect on
TACFIRE and it will do nothing on the TACFIRE
screen,

5. The lower case latter "r" will represert zigh+
cursor., This will move the cursor one space %o
*he right cn the TACPIRE screen.

6. The lower case letter "1" will represent lef+
cursor.

7. All upper case letters in <the output strinag
will appear on *the TACFIRE scrasen jus* as if they
were entared <‘through the keyboard. TACFIRE :in
fact only accepts upper case ASCII characters.

8. An underline character ("_") -eopresents a biarnk
space and is equivalent <o daprassing *he space
bar on the TACPIRE ksayboard. This rasult in
erasing what is presantly locatad a: that position
on the message template.

Update Eire Upat

§ord nupber Rhpase Spoken

0

Qutput stiing
Zero 0
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The remaining words should be filled with specific names of
Zire units, forces which could be supported and urits being
reinforced. FProm discussions with some Army officers %his
could be as many as 90 differsnt uni+ names. R2ach unit name
would output the entire 12 alpha numeric designa*or with all
appropriate spaciag, and "/" marks vhich TACPIRE expects.
The remaining words should also include the Plan names and
Zone of Responsibili+y names.

Before explaining the ipplemen+ation problems encountered
with the above vocabulary, it is appropriate to explain some
of the reascning behind developing the sutput as indica<ed
in the above 1list. JAppendix A has a copy of the Update Fire

14
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Onit message <*emplate and can be r2faerrad +o0 in tie

follcwing discussion.

Firs®, all words started ou+« wizh a cursor ras2t and
ended with a cursor reset if approp-iate. This was done *o
einimize any possible errors due to misreccgnitions.
Keywords and necessary punctuation in TACPIRE message
templates can easily be written over. In fact <his is ore
of the major difficulties encountared by TACFIRE operators.
If the template format is altared inr any way the operator
must either recreate the correct fcrmat from memory or by
referring *to arn appropziate raference mznual. The cursor
reset therefore insures +*hat if a misrecognition joes occur
*he misrecognized werd wiil 1iksly be out in its correct
template Jccation thus no*t inadvertantly =rasing another
portion of the template. Tha erase commands orovidad4 ccald
then be used 0 correct the error.

e

The first ten words are the digits and do not have the
cursor rese*, They will be used *o input coordina<ces, 0QUT
UNTIL times, wminimum range values and the date time group
values. A cursor reset word is 3lso given so the opera<or
can raset the cursor af*er these numeric fields have beern
entered, but is not always nacessary bacause ¢f the cursor
resets done a% “he teginning of <he najority ¢f <he cther
vocabulary words.

There are several vords such as "Plaa nama" which 1o aot
end with a cursor rese*. Thesa phrases resul: in “he cursor
being pesiticned within the nessage <templa+e and s2ov2 as a

exaapla, there are numerous possible aodel +types £
MM gun. Waen the cperator says "1 0 5 aillime

d

exampla of ~his is the input of weapon and model *ypes. Por
o)
ta

sursor is raset, “hen positioned af%er the WEN he

" the
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the *ecmplate, and next +the field £:i1l24 in wi<h "1054%".
The cursor is ther moved to *he position needed =5 £ill in
the zodel *ype. This will *hen serve as +the promp: <0 *he
operatsr +*that a2 model type 1is needad. As an alterna*e
example, the Honest John weapon does not need 2 special
model type. Therefore, wvhen the opzrator says M"Honest
John*, the cursor is reset, positioned to the appropriate
field and "HJ"™ output, The cu*tput string also contains <the
ASCII charac*ers needed <o move +he cursor to0 the 1model
field, £ill 4in the nmodel type "HJ", and then resa* the

cursor ready for the next ipput.

Because 0f +he 16 charactser ocutput liamitation words 35
thrcugh 39 had +“o have the final cursor reset <charac=ter
dropped. The curser reset was chosen <o occur a+ <he
beginning of the output string to make sure that if aay of
hose words were chosen as a rasult of a misrecognition thay
would a0t =er-ase an inappropriate portisn of <the template,
The cursor remaining a* the end of +he model €£ield should
serve as a proapt %0 the operator +2 reset the cursor
*hrough the voice command, Wori 95.

The coordinate field of the update firs unit message
expects as an input *he eas% coordinae, north coordinate
and altitude. Word 62 and 63 ara unique In *hat they were
formulataed so the operator did not ne2d to iapu*t <he
northern coordinates or altitude at the same time the east
coordinate is input. All three values car be input in any
order desired. If the operaor so chooses “he altitude can
be placed in first by saying "Altitude”. This will position
the cursor af+er the second "/" mark in the coordinate field
ready for the numeric entry of altituds. The sama is “-ue
for bcth the easting and northing coordinates.

The ammunition field allows for a saries of ana2 oz %wo

16
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legal 9ntries. To allov for any serial combina<ian of <ae
legal aentries <the following scheme +2s devised. The
opersator will say "ammunition”, <this will place the cursor
one coluan to the lef: of wher2 the firs% ammunition :ype is
to te input. Then the ammunition types car be entered. For
exaeple, the phrase "High Explosive" will result in <+he
cursor moving one space to tha tight and outputting the "HEW
required by TACPIRE. The cursor Is than positicned on =he
n/" park ic <he ammunition field. Agair this is a prompt %o
the operator that an additional amaunition type can be input
if desired. 1If another ammunition type is desired it can be
entered. This phrase will also mcve the cursor one position
right, iIn crder thet the “/" mark is n>t erased and enter
the next ammuni*tion +*“ype. This scheme tharefore allows the
ammunition types %o be placed in any desired order in the
ammaunition field. It is again suggest2d that the operator
Jive the "cursor reset" command wvhen finished entering 3ata
in this field.

Another advantage associated with the vocice enczry
methodology given in the above vocabulary is exemplified in
words 74 through 76, These words are us2d ¢to £ill “he sight
type field. This fi21d is numerically caded. For exzample,
3 numeral 1 mearns 3200 sight; therefore, when the operator
says "32 Hundred Sight", the cursor is positiored in the
appropriate place, the numeral 1 is output, and ths cursor
ig reset avaiting the nsxt input. This =method eliminates
any need for the operators to memorize any aumerical c¢oding
schemes :inkerent %o TACPIRE,

A sipilar advantace is seen in the "Delete Request" and

"Unit Ready" words, auamber 87 and 90 ra2spectively. Thase
*wo fields are boolean on/off svwitches. By placing an *xv
in the fleld the appropriate switch i3 set to reprasent the
desire to delete a2 request or set a unit to ready. The

D e s




output from these two utterances will be to position zkhe

cursor appropriately, place the X in +he fieldq, ard zs

e R T =

always, when possible, reset the cursor awaiting the next

input.

series of words used to erase entire

Finally, there are a

fields in case an error vas male or the >perator changed his

aind. The erase uni+ command is intended o be used for *he

e - e

three wunit identifying fielis associzted with <ha Update

Pire Unit message. The cerase w«zapon command could not erase

character ou*pu~ 1limitation s> <two sa2parate commands were

both =he weapor anrd model £fi=ld at oncz because of the 16 g
F
¢

formed.

Iaplementation Problems

When the above vocabulary was implamented using +he

Threshold T600 one major problem was ercountered. TACFIRE
expects a 250 wmiliisecond delay after +he down cursor

NG i, RO "%, SO SpYT. o

comsand anrd reset cursor commnang. The Threshold uni~ does
not allow for such a delay. Because of this situation “he 2
or 3 characters immediately following either “he deown cursor
or rest cursor commands wer2 pnever resceived by TACFIRE

because TACFIRE was no* prepared <o receive then. The only

way available to insure that characters #ere not los% was <o

place 3 1null characters af*er each down cursor and cursor

rese* coenand., Por example Word 10, "Plan YName®, wculd
requira an output string "cnnndnnn:®, This is irritating
but for +his specific wcrd <hare is no degradation in <zhe
vocabulary capability. Onfortunately, tha< is ot true for
the nmajority of the reast of the wozds. The 16 characte:

output limita*ion had already caused some inconvenience and
vith *he addi+ional reed *o addl 3 null character af*e:- each
down cursor +the probleam would expand grzatly. Of the 108
vord 1list given above 63 words would havs to charge bhecause

2w e

oV




<hey would nc longer f£i+ wicthin “he 16 charac%sr liaization.
The changes recessary would rsquire that addi+tional words be
created and this vwas deemed inefficient and cenzradictory %o
ths reasons for considering +the implzmenzation 2f vcice
control to TACFIRE.

Th-eshold Inc. was contacted and th2 resaarchers were
told that %here was nothing prohibizing “he expansion of zhe
OuU<Tfpu* charzacter streana. It was a aapufac*urin charge
which coculd easily te accomodated if the need ever- arose.
Por *his reason +he 16 charac*ter limit associated with the
outpus string was ignored <hroughsu< <+he cemaining
vocabulary developmem.. The impact of =kis decisicn will be

discussed during +*he £final analysis of <he vocabulary.
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IV, TACFIRE Vocabpulary

The fclicwing vocabulary was desveloped for use with the
TACFIKE sys*en. The Department c¢f <the Azmy Operarc:!s
Manuals for *he Division Fire Direction Cen<er, dated Hacch
1980, (™ 11-7440~-24110-5 through TM 11-7440~241-10-9) were
used as references in the vocabulary davzlcpment.

The vocabulary whica shoull ke 1ioaded as socon as TACFIRE
is brcught on iize is *he vacabulary rnzeded “¢c access *he
majcr TACFIRE functicns, Each wecrd in this vccabulary wil
bring up %*he message directary for the soacific fupction arnd
at 4“rke same *iIme bring in a gew vocabulary lis“ necessacy
for the operation of the functior Jjirectsr:y.

Fuzction vocabulary

The output string necessary =2 briag up <=he specifiic
funczion directories was rnot Jdocumented. The ocurtpu* s*ring
needed £for <+his small vocebulary 1list will need <+o be
dezermined if ever implementei into> TACFIRE.

Word rumper Phrase Spoken

Support Direc*ory
gmfunzt;on,an% g;r u
eteprciogjca irect
Tactzcai g::e Con trol
an
te

-
(=4
4

Qi ¥

Noa-nuclear Fiz=a P
Aztillery Target I
Survey Directory

200

b
Q
o
1

[+ XV, F —{ N1 N}
s00

Zach 0f these phrases wculd <“hen cu*g €
compand o call the appr-opriate dicectccy and pla

+he TACFIRE screen. Fach ©¢f these specific u
directories ras a list of the available a1assage zempla<zes tc
lis

support the Zfunction. The follecwing vocabulary ists are
*he words necessary +*c¢ display +hs 3individual message
templates frcm each c¢f the TACPIRE function direc=ories. I+
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is assumed <=hat each vocabulary would be au=doma<%ically

downlcaded when the di-ectory is plzzced on *he TACFIRE
display.

Support Directory

¥ozd auzber  RBarasg Spokern Quiput sizigng
Q dap mod . .
1 D E Y czlentatZon gt
2 Alter geocame*ry file des
3 Zcne of responsibility ge+s
4 Air cocridor, dret+
) Weapon descriptor tabls desert
6 Display posi=ion SRS A4
7 User c+mmarnds doetetett
3 Build e plan deevetree
3 Damage avoidance area ad
LK) Net t¢hat ore c

¥2rxd zumbes Phzase Spcken Quiput sStzing
Fize urni¢ upda+e
q Lzuach sitepupdate gt
2 asmunition uypdate 4+
3 Amauai*ion level dett
4 Availatle supply ra*e detes
) Nonpucleay aission report dtteet
6 Nuclsaz alssiorn repors devse=t
7 8uild a plan dteteaee
3 User cemmands deettees
9 Situation reporc* éa
10 Nct *hat orne c

Trere is arn important point to notice akbcuz “he first +wo
jireczory vccabularies. Each vccabulary has *lhe
*"Build a pian" and "User comaards", but <“he o
jifferent for both of them. Po call up a specific message
frem a directory the curser is placed uriar +the first lat<er
of +he message type. I> the Support Jirec%cry “he "Build a
plan" message type is listed in the eigh*h positioc:n. That
is why <the catput string tabs over eight times. on <he
o+ her hand, "Build a plan" is seventh o1 “he Ammunition and

Fire Unie lis+, +hus the ou%put string has seven tabs
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ouTfpu+. This is why each directory needed a separ

Ry

vocabulary because the same phnrases could not be useld by <two
different diractories., Ironically, "Us2r commarnds” -equices
7 <abs ir the Support functisn directory and eigkt tabs in
ev

1y
(3]

the Ammuni<icn and PFire Unit Directory. If voice is
iaplemsrnted Into TACFIRE a ra2design of +he directory =
bu

33
(29

-

message templazes <could allow fcr 2 simpler wocabula

‘<

design.

Yetsorpolegical Dizeciery

4czd pupber Rhrase Spgoken Quiput string
9 Send met data 4
1 Fallou<« predic+ion dt
2 Yet forecas: dtt
3 User ccamands d+et
u Not *hat on c
Iaczical Fize Copirol Dirsctory
Wor¢ rumber  Rhrase Spoker Quiput szfing
) Request for additjonal firs d
1 Capability a na;ysls 4t
2 Jsex ccmman det
3 Mcaify ¢ommander's criteria dee*
4 Fire unit selection criteria dttte
5 Fire unit exclusions dttets
6 Attack methed dtest=<
7 Subsequent commands dettects
8 Messadge 10 cbhservor desttries
9 FTorward cbservor command ad
19 Yot that one c
Jog-Nuglear Filre Elanning 2izectory
Wozd number  Rhiass Spoken Quipur siziag
Q Compyte a f£ire plan
1 SChégul*ng insttuc*tions gt
2 ?eservc ire unit dt+~
3 Pire p.ann*n target updat: dtte
4 Fire plan alteraticn dttes
S Ueer ?cmnands detese
6 Modification _criteria | . dtteess
7 Pire upit selsctjicn Triteria ditizite
8 Pire uni< exglus ~ons dtttsstte
9 Attack metho d4
10 Not that one c
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The dccumentation

Arziliezv Tagpget Iniellidsnce DiZectory

Rhrase Spokse

Coord;ga& report

Azimut 1sta ce repor+
Ta’iet report

Shellil g report,
Nonnuc.léar mission report
Surveillance rsport
Compat infcrmation rapeor*

guer¥

2repare a fire olan

User commands

Search

T:sial solu%ion

Combine *a'gets

Split +target .

Databa se modlfx‘a *ion
Standazd value ¢riter

Plre missicn criteria

Target buildup criter

Data print crit=zria

Not that one

3

ia

Retriaval ..

Su*vey data transmission
rint survey date

Delate survng data

Azmaith and istanc

Geo %0 U h |

T H ¢ Geo

True ¢c¢ grid

Zone tc zQre coordinates

Survey cri<«eria

Traver=e data input
Traverse *o common contxol

Traverse scheme adjustment

Cembine :ravorsa ad justaent

In*s*scct} data
Intersecticn with base poin“s
Trian ulat;cn data

rilateration data

Not that one

did not include *+h2
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“herefore, <h2 spacific cutput could not be eterminad. I+
would be similar to *he output providad fo5- all of the other
direc*sry vocabularies, It i35 assumad *hat +the cursor mus:
be placed under the first latter of the nmaessage templata
name, This can alvays be done with a saries of down cursor

and +tab commands.

Next each of the message template vocabulariess will be
presented, There are 91 vocabularies az2d thay will De
organizeé within each major function. dhen a directory
calls up a specific message template a special vocabulary
for that +temvlate will have to be 1l2al2d 3in+o the voice
reccgnition uni+t, Hdcpefully, the syste2a wculd be intsgrazed
intec TACFIRE so <*he 1lcading of <the vocabulary would be
autcmatic.

Suppezt Fupctzon - dap H4od
Word number  Rhrase Spoken

Zero
Orne

s
Wt
o
=
[[ad
N
1
Fe
Q

igat
n

e
astern edge
terrn edge

tf
H
3]
H

N Xadal
r

de northera edge
de socuthern edge
e
e

Tt b et oty
(2]
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H
H
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rt
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Cursor rese+
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Erase northern 2dge
Erase southern e2ige
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30 Erase ggig zZone

1 Zrase Tyrude A0rth
32 3rase latitude sout
33 Erase long}tude a2 ast
34 Irase longizude was+
35 Srase major ax:is

36 Srase mifior axis

37 nght

38 Lef+

39 Erase it

Syppozt Fugction =

Word pumber  Rhrase sSpoken

Zero

Defat ¢
elete reques
Spherodd >

D¢ not dslete
Right

Left

Reset cursor
Coordirate on=
Ccordirmate 2

b ch b wd b omd =8 O O ~JOUTE I O
w
-
p-1
[1)]
o ]

~NOUIE W 20

The specific eastern, northern
o9f +he COORD?1 and COCRD2 fields
vcice compards in this vocabulary.

cizcumstancs. Therefore,
vhich field is to be filled such as
~hen either by keyboard or
of COORD1 a2t once.

voice,

Suppoxt Fupction = Alter Geomeiry

{ 25

and 3rid zomne sub~fielis
were oot mads accessable by

the wording of the phrases £or coordinate one sast first
itera*ion, and <coordinate onz east s2cond iieraticn esc.
becam2 very cumbersome, and it was fel:t that voic2 contrel
vas not kelping <the input process at all in +this

“he operator saculd Just state

enter all six sub=fields

cg‘tt c

cddt 7=/ /_ _._c
cgggE:;Erf}rf;:f/_/__/__/-_--C

c . C

clds s oETYETlCY/ /e /o /. _C
cddie «__C -
cddieTT - T _c¢

r

1

DEM Qziantatien

Qutput string

2

3

m

)

5

7

3
9&+x
cite
cdzet
cddt _c
T

1

c

ddt
ddte

This was possible, but

#"coordinate cone", and
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RPhrase Spoker

Zero
Ore
Tvo
Three
Four
Five
x
ver
ght

ne

lan Name .

Name 0% specifiad geometIy
Date time group

S
Se
EH
NI
P

Y
Y
¥inute
Fire unit
Delete request
Line of départurs
FEBA . ..
Ccordinate fire lire
Restrictive fire line
Free fire area
No figpe area |,
Restrictive firs area
Dead sfpace area
Dzmage avoidance agea
Fire support coordination

Chemical hazard area
Apmuni<ion restrictlon
High explosive

Cheémic

Nuclear

All weapon types
Target

3 ype .
Air ‘deferse artillery
ATMCT
Artillery
Assembly areas
Buildirg
Bridge
Center
Zquipment
Mortars
personrel .
Rockets or Missiles
Specjial mlssions
Supply dump
Teriazn fea*ures

Pines wvn down
T;ees tlown down
PiTes ggeen

Fizes dry

Ri&;a iod

Circular area

Troop safet

Point coordinat2 one
Point coordinate twe
Pcint coordina%=2 *hrae

25

Qutour stzingd

0

1

2

3

4

5

6

7

8

9

cdt

cd=<

cé@tt®

T

c

fods e A
cdtee<zXc
cddtXc
cdd+«xc
cddttXe
cddt++Xc
cddteteic
cddtrt+ic
cddttttXce
cidreteric
cddttetttXc
cddternttttic
cddsestettttic
cddss~tttetl
THE

TCH

TNU

rALc
cddtetettettet
ADAC
ARMORC
ARTYcC
ASSYc
BLDGC
BRIDGZc
CEXe
ESUIPC
2O0RTc
PERSC
RKTMSLc
SPECe
SUPRLYC
TERC

VZBC

WevNe

ciéaét
cddd=~1l

r3

D

re

T?

TG

TH

R

cdddtee
cdddt=+tXc
cgdddt
cddddds
cddddddt




6 Grid z¢pe cdddde-

62 Spherql ) cgdggatt

67 Additicpal points cdddddderic

68 Erase plan jame cds______

69 Erase € =c---ed geometry cd+%7 -_c

79 ETase re uci cde===_777 _/__/___¢C :
n Do not _delete cdzzttT_C

72 Erase line of dsparture cdd+_c

73 Erase FEEA cddt-c

4 Erase coordinate f-§e line cdd+® ¢ :
75 Brase restrictive fize 1lina cddt:®T ¢

76 Erase free fire area cddt+<¥ _c

77 Erase no fire araa cddet=t’c 1]
78 Erase ges*rictive fire arcea cdde++<”c !
79 2rase 3ead spaca area cdd+etsf _c

30 Srase damage avcidance area cdiscecef_c :
31 Erase fize suipart cdde+e++«¥ ¢ ;
82 Erase cﬁem*ca hazard acea cijterttee®_c ¢
83 Erase ammunition rastriction T s
8u Erase target type cidttetzcrete -.c :
85 ETase limit facfor T :
86 Erase *troop safaty cdddtzit ¢

87 Erase additiornal points cdddddd+¥_c i
a8 Brase -

88 Curscr reset c

The remaining words wculd b2 used for plan names, nenes
of specified gecmetries, fire unit names, and coordinatirng
agencizss. The subfields of the circular area field couid

yrmew —

have been individually accessibls by voice commands, but
they w2re not, This was done because it was very cumbersonme
to access the pecint coordinat2 subfielids individuaily. The
vocabuliary developers felt tha%t confusion would resul: if
some subficelids were accessible in a 3iven message while
others wvere rot.

Another ZIntsresting aspect of the abcve vocabulary is
that two an sometimes +thra2e phrasas access the same
template field, Por example Words 18 and 19 both access <he
field "FILT". This was done because <tha*t field takes on a

diff2ran+t 1eaning whether g2ometr about a defensive or
offensive position is being given. It was felt <“ha% =he
fia2ld was easier *o remember given what i+ woulld stand Scor
in any given situation, and no* the gensralizad +itle
associated with the field naae.
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The rempaining words
namnes ard boundry nawes.
reset for maximum efficiency and reliabli+y.

2hzase Spoken
Z3ro

One

Two

Three

Four

F}ve

Six

Seven

Eight

Nine

Plan Name

Zone name
Adjacent zone one
Adjacerpt zone <wo
Date tilme groupo
Day

Minute

Hour .
Point coordjinate
Point coordina-=s
Point coordiaate
Pcint coordina<xa
Delete request
Do_not delete
Grid z¢ne
Sphereoid

Additicnal points

Erase additional points

Overlar distance

one

three
four

Bcundry tumber one

Boundry name

Bcundrg number :two
0

Erase
cursor reset
Erase

undry nanme

should consist of pian
Zaczh nanme
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Three
Four
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4 a 1 cqty9irsorig9izrer
35 g inch 59 cgtglﬂgurrgINBUr:
36 5 inch 38 cd+SINISrrS5IN3I8rr
37 5 iach 5S4 cd+SINS4rrSINSur:
38 6 izch 47 Cdt6INUTCr6INGTIT
39 8 ianch 55 cd+B8INSSrr8INSSrr
40 Fextrot 4 Delta cdtFuDrrrrPUD-rzr
41 Foxtrot 4 Echo Cd+FU4EcrrrPUESTEY
u2 Foxtrot 100 cd+F100rrrF109rr:
43 Foxtrot 1 11 cd<Fi11rrrP1110zz
a4 Foxtrot 1 0 S5 cd+F105rrrF105zzcr
48 Alpha 7 Charlie cdtA?CrrrrA7Crrrr
46 Alpha 7 Echo cdtA7SrrrrATErcor
47 Alpha 4 Zcho Cd%AUETTrTAUErCTT
48 Alpha 4 Foxtrot cdtAdProoAUF T
43 Alpha & Mike citaddcroradticors
S0 Alpha 6 Alrtha cd+A6Arz-czA6ATTTT
51 Alpha 6 Echo cd+A6ECrITA6ZCrIT
52 Alpha 10 cd+«A10rrrraAllrrrr
53 Foxtrot 4 Charlia cd+FdrrrCorF4Corrs
S4 Alpha 7 Del*a cd«A7DrrzzATDITIT
53 FPoxtro+*t 4 Bravo cdtPUBrrcrrUBrrrs
56 Foxtrot 4 Juliet cd¢F4JdrrrP4Jrrsr
57 zockat cdttllililiiilllROC
58 Canncn cd«+11111131112CaAN
59 Missile cdt+illll111221MIS
69 Aiz cde+l1111111111ATR
61 NAVY | . cd++11111111111NAV
g% gustalned rate of fire cgdtt /

Tase weapon typa cdzt /
ol High ex lgsiveygndicato: cddTIEEEXC
65 Chemical ijndica+or cddttetrtXe
66 Nuclear indica=or cddeteetetic
67 Erase gh explosive cdétrtet _c
68 Anmuni*ion | cdtl
69 quh_E§§1051ve THE
70 Chemic rCH
i) Vuclear rNU
72 All ueggon tyges TAlc
73 Erase emical iIndicaztor cddtetett_c
T4 Erase nuclear indicator cddtttre+Z_c
75 Maximunm rarnge cddt
76 Yinjmum range cddt+~
77 Radlus of effects cddti+
78 Nuclear ammunjtion mark cdddtttt
79 Nuclear ammunitioa mod T
89 ¥yclear yield T
81 Circular error cdddad«
a2 Ranie €TTOr cdddd-srrridc

a3 Deflec*ion error cddddtrrrrrrrs
8u Height error cddddtrrrrrrrrrrrr
85 Range cf errors cddddst
86 Pershing cd*PERSHrT XM790rr

O WLx
QO o
]
Qoo

I* wvas ro%t knowrn whether a specifiz wveapon ani model
alvays had +the same weapon classificatisa. If this is *he
situa*ion <+hen the weapon description can be changed <o
immediately ou“pu* the proper classification for each cf *he
veapon types and/or model voice command. For example, if an




fpvasy Y

A7C is alvays «classified an "AIR" type weapon, the ou+put
s«ring assoclated with the voice commani "Aloha 7 Chazlis"
should be "cdtA7CrrrraAicCrrrralRch. This wcuid iacrease
efficiency arnd reduce the vocabulary. If a weapon or mcdel
type can in fact have more than onme =2lassification under
differsnt circumstances “hen “he vocabulary as stated above
is needed

Word gumbser  Rhrass sSpoken Qutpu: stging

0 Zero 0

1 One 1

2 Two 2

3 Three 3

4 Four 4

5 Five 5

8 Si 6

7 Seven 7

8 Eight 8

9 Nide . )

10 View irdicator, cdtXc

11 Erase view indicater cd+ ¢

12 Show indicator cdt¥Xc

13 Erase chqw indicator cds* _c

14 Enemy :indicator cd+tTXic

15 Erase eneamy indica+or cdtet_c

16 Coordinate east cdes~®

17 Coordinate north cdtrterrrrrrr

18 Grid zcne cdtettt

19 Sheroid cdittites

29 Unit symbol cdd+UNITc

21 0utgosz symbol cd4toPc

22 Headquarters sxmbol cdd+HgQc

23 Logistic symbo cdd+LOGc

24 Erase symbol cdds____c

25 Branch = cdt«l

26 Air Cavairy TACAVET:

27 Air defanse TADEFrr

2% AZmor TARMORT

29 ttillery . TARTYrT

3? Arzy iecurlty agancy TASArrz

3 Aviatien | rAvrrr:o

3% Coast artillery TCARTYr
Cavalry cCAVTIr:

3 CBR TCBErrr

35 E§ ineer CENGrZCr

39 Nike Hercules THERCIT

3 Iafantry rINFrrr

33 T ical ) TMEDrrz

39 ¥ilitary intelligencs rMIrrr

a9 militazy police cMPrrrr

1 Ordance TORDrTT

ug Finance TPAYITT

4 gua:tcrnaster QRTrTIT

“u recial forces rS?rrer

N
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ke g oL +* T gt Py TP <= w1 o

45 Signal ) ; rSIGrrr
46 Topogrgghlc, ; TOPOrr
a7 TranSpertatjon L CTRANTT
48 Transpcrta+ion ayiation TTRANAV
49 Transpeoration helicopter rTRANHE
50 Transperation mediiym air rTRANMA
51 Erase lranch ' cddee _____ /. ___.__¢C
52 Display type cddtts -
53 Unkaown ‘ ONKr
54 Righ+ T

1 55 Mobile MBLEC

g So Mortar MRTRC
27 Self propelled s2¢
3 Towad TOWC
39 Main MAINC :
60 Yonest John _ H=-Jc ¥
61 artillery caliber ARTC 1
62 Hercules HERCc 1
63 Army cddt+ttARNYC :
o4 Army g:zoup cdd+t++ARGRC :
65 Br.gad« cdd+t+t3DEc ¢
66 Ba*talion cdd~tttBNC i
67 3atisry cddttt<8TRYC
63 Company cidttt+COc :
69 Corus | cdds+«+CIR?Sc :
70 Divisien cdd+t+eDivVce A
71 Group cddst+<GRC g
72 Platoon cddttte2LTc
73 Reaiment cddz+*+REGC
T4 Section cdittttSECTC

Squad cddrtttsSoc

76 Squadron, ] cddttttSQNe
77 Zrase unit size cddteet _____ c
78 Unit name cdddt
79 Parent unit name cdddet "
80 Erase mnit name, cdddt___ /. ./ _.
81 Erase rarent anit cddd+®; Sy A

The remairing words should be made up of unit rzames anad

T PR g =

parent uait names.

Support Function - Build a Rlan

B et g

Word number Rhrase Spoken Quipu: szziad
0 New nage cdt:
1 Spec.?.]fgd geometry cdtet
2 £iase revw name cd+t __.c
3 Erase %eonetry nage, cds=¥____ " ¢
4 Zcne of responsibility | cddtxe
5 Erase zone of responsibilit cdd*_c¢
6 Line of departure cddt®xc
7 Erase line of daparture cddts ¢
8 FEBA cdd+tXc
9 ctase FEBA cddet_c
1g Plan Name . . cgs
1 Air space coordination cddettXe
12 Prase air space coordiration cddt:t_c
13 Free fire ar:a cddtttixc
32
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: 14 Erage firze ar=2a cggttﬁ: c
i 19 Nc £ire area cdde++tXc
: 16 Restrict] ve £ire area cddtertXc
: 17 Restrict £ize 1iiqe cddetttttXc
18 Erase r¢st!lCt-V° ;l.e iins cdgte=<+t _¢
19 Coordinated fire line cddtte4«tTXc
20 Erage coordinatsd fire linsz cddttetes ¢
21 Dead sgace area cddstettt¥Xc
%% E:ase ead space agea cddttttttt ¢ '
Fire sypport coordinaticn cddtttettt¥Xc f
%g Erase fire supporct cGdtettttts ¢ ;
Chemical hazard area cddesettttt¥®¥XcC
26 Erase chemical hazard area cédstssttetr ¢
27 Damage avoidance area ciddeetetstt=Tic
26 Erase damage avoidance ar=a cddtttiete+<i_c

allcws the us2r %o creites new plan names.

This message
When this is done, a newvw wordi for that plan name must be
placed in the vccabulary list along with the phrase temp ate
created through training. This will add “he plan name only
to the vocabulary 1list for this message. In other words,

once trained *he naw plan name would only ke known by this

specific message vocabulary. Therefore, if ever implemented
the wiice system designed far TACFIRE should have <zhe
capability tc place the nevw plan name, *+he associated voice

pattern template, and +he ‘output string on all the
vocabularies which will need the plan nanme.

Supperi Fupction = User Commands
Word number Phrase Spoken

Zerao
One
Two
Three
Pour
7ive
Six
Seven
fqht

Pian N ne

Specifie geo.et:y name
Brase plan ga

Erase specified geomesry
Abort

rase abort

how nuc 4
2rase show nuc 4

E
T3
2
ot
u
it
2]
W+
[1=]
[T}

-0

am o e e

Amion

ct

NGOOOONNWVEHIOUEWNLO

b b o o b acd b D QO ~IOVNE LN

~NIOVRE WO




£ £ E E Wit Wi W W i podI RN N NN RN P =t

jﬂdd4QQQmmmmmmmmmmmmwwmmmmwmccac:s
S W OO D ~JOUN & W) = GO @ OV E W) = OO O VT Wi = SO DNV E WK OW A ~ NN EWN . O OW SOV E b = O DD

[a 3o sTonlesTe RS BT

gest

rase edlt requast

request

Erase prin*t reques+*

View reques=t

Erase view r=quest

Show request

Erase show request

Delete reques

Do not dalate

Transmit request

Do _no< rtraasmlt

Addressee

erase addressee |

Zcne of responsibility |
Erase zone of rasponsibili<¢y
Line of departure

Brase line " of depar=urs

PEBA

Erase FEBA .. )

Air space coordlaa*lon .
Erase _air space cocrdination
free fire area

No fire area |

festzictive fire area

Zrase fira2 acrea
gestrictive firs
Erase restrictive fire lin:
Coordinated £irzs line i
Erase coordina<2l fire lins
Dead space arsa

Erase cdead space avsza
Fire suppor+ coordiration
Zrase #fre support
Chemical hazard area

Erase chemical hazard area
Damage avoidancs area

Erasé damage avoidance area
Map moc¢ 1ndicator .

erase map mod indicator
Chack request

zrase chéck reguast

Weapon descriptor table
Erase weapon dascIriptor
giliimeter
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108 Pershirng cdtttPERSHTXU790cC

Ammypitior apd Eizs Upit Pugction = Amaupniiion Updazs

Yord rusber Phrase Spokep Qutput string
0 Zero ¢
1 One 1
2 Two 2
3 T\ree 3
4 ?9 4
S Fi S
6 six 6
A :
g
9 } 9
10 P;an Name cd+
11 Fire UOrnit cdtt
12 Erase an rampe cd+ .c
13 Lrase re unit cdt¥_/7 7" /__/___¢C
14 Amnuni*ior received cd++TXc
15 Erase ammun‘tlon rece-ved cdtes ¢
16 Aanmunition gxgen ad ci+t+TXc
17 Erase ammurnition expended cdttt+ ¢
18 Amaunition on hand cdtettTic
19 Erase appunition on hand cdtsttr_c
20 Projectile cddtl
21 Fuzeé cdddtl
22 Mark cdddd+sl
23 Date time group cdddddt
24 Day r
25 Hour T
26 H‘nute T
27 gh+ r
28 Cursor reset c

There is an entire table 2f valid shell types ard £fuze
types which are legal entries in the "PRJIJ™ and "FZES"™ fleld
of *he Ammunition Update message type. These can definitely
be placed as words in the vocabulary lis%, but only <he
three le+*ter mnemonics were given in *he documentation.
Therefore, it was not possible +to d2velop a rszasonable
suggestion for “he utterance without knowledge of wha< *he
mnemonic code .stood for. I£ +here ars everyday standard
ceferences to the different shell and fuze “ypes they shcould
be added to the vocabuliary list. Por example, one fuze type
is "HEA"M, I+ ig possible to have the user say “"H E A", but
the racognition accuracy #ill be low since there is an "HEB"
and an "HEC" etc. It is suggested tha: “he utterance bhe
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associated with the everyday referance +*> *he mnemonic. The
Sutpu=r string for the shells should be "THEAC" *o place “nae
cursor ir the proper position for :the entry ¢of *the quarn+tizy
subfi=ld. The fuze cutput should be the same. For sxample,
"PDAY should have an output of “IPDAr%®, and an appropriate

spoken phrase o ralate *o the output st-irg.

Agoeaiiicn apd 2aze Upit Pizctian - A2mupisiorn Level

¥ord nymbexr  Rhiase $pgoken Quipus strigpg

Trase an ramse
Te uni+t

(9]

7-/ /o C

afdactch bt
narh1 N

[idd!]

2]

d b b ud b et = DD AN E WN O
[e oo oo}

N EWN O

(o]

(2]

I

[71]

D
QLOOAONVODIANEWN=AO

Cuz SOI rese*

The same conmments apply to the shell and fuze names as
was stated fcr the Ammunition Jpdate message type.

Ampuzitoopn and Fire Unit Functaion = Available Supply Rate
dord aupber Phrase Spoken ou:pyst sirizg
0 Zero 0
1 One i
2 Two 2
3 Three 3
4 fouz 4
9 five 5
6 six 5
§ i ;
9 qu 9
19 Plan Name cd+
B e Hiirrosnn
i o metear cd+t+ c
i 3 stlifmetes cds+< 153N
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Ammunition

Word number

B b e o e b b b ek = O WO ~JANE IO = O

OVDIRANEWN=20

175 gillimeter cd=tt1754NcC
2ight Inch cdr+t8INC
Honest Joh:n cdettHIc
Lance, cdt+tLANCZ¢
Pershirg cdt<+PERSHAcC
Hercules cd+++HERCC
91 cdtttu91g

3 inch 50 cd+t+3INSQOc
S inch 38 cdtt+SIN38c
5 inch S4 cd+tttS5INSUc
6 inch 47 cdtet6INUTc
8 iach S5 cd+++8IN55¢
Poxtrot 4 Delta cd=tt?Udc
Fextrot 4 Echo cd=t+PUEC
FPoxtro+ 100 cdt++F100c
Fextro+ 1 11 cd<++F111c
Foxtrot 1 0 5 cdtttF105¢
A}pha 7 Charlie cdt+tA7Cc
Alpha 7 Echo cd++tA7Ec
Alpha 4 Eckho cd+++Al4zc
Alpha 4 Fextrot cdt+tAUFc
Alpha 4 Mike cd++taddc
Alpha 6 Algha cdt+tAbAc
Alpha 6 Echo cd+t+Aa6EcC
Alpha 10 cdzttil0c
Poxtro* 4 Charlis cdtt+Fulc
Alpha 7 Delita cdttta70c
Pextrot 4 Bravo cd+t+tFU4Bc
Foxtrot 4 Julie* cdtttFudc
Erase plan name cd+ _c
Ezrase fire uni+ cd+®¥_7_7-/_.7
Zrase2 weapon typ2 cdts¥ — "~ T
Supply rate cdtte¥
Cursor reset C

Expended amourt cdttttt
Ezase supplg rat2 cdetrz____c¢
EBrase  expénded amount cdttee c
Pershing cd+++PEXTHc
and Eize Unit Fupgtion - Nannaclear aission
2hrase Spoken Qutout stzoag
Zaro

One

Two

Three

Four

Five

Six

Seven

Bigat

Nine

Target number

Eiase +arget number
Alpha

Bravo

Chirlze

Delta
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Forward observer

PO without lasser,
Observer nct artilleary
Long range patrsl

Targe* base

AiTr observer

Sound ranginag

Flash ranging

Counter mo*arf rajar
Counter batterx radar
Photo interpratatisn
Prisoner of war

Ground sugrveillaance radar
ile lcoking airborne radar
Airborpe infrared
Tactical air . ]
Communications intelligencs
Ziectronic intell igence
Erase criginating dgency
Coordinate east
Cocrdinate north

1+ti~ude
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A-mored personn=l carrier
T*oops

roops and vehizles
Hachan.zed troops
Weod
Hasonrx
Concre *e
Meta
Spec‘al ucpose
Poot

E oon
Vcnzc € pontoon

R=q*men*

Divisicn

Forwar d

radar

Electronic warfare

Searchl-gh

Guidance

Loudspeaker

Very heavy

Infant

Obsarvation post

FPatrol

Work party

Antlge;sonnel
aissil

uedlum m*551le

Heav¥ m*ss~

Antitan

lumvvat*on one gun

umiraticn two gu

um*nat*on with aeflect':'

unl nat;cn with rcange

umiration four quns

nDetSlstﬂnt gas
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Bridge equipman%
Class one

Class <=wo

Road |

Juncticn

H*ll

D
La d1n stri
Rag 9 P

-qnt uheeled
Heavy wheeled
Reconn aissance
Boats
Azr :a--
g? co eﬁ‘
sac -ne an

ggtank I
Heav mac 1ne gun
Recoilless rif
Erase %*arget typne
Erase *argdet sub <
Half proné half st
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?
nginq
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Prone

Prcne dug in

Prcne cvarhead cov
Dug in

Under overhead cov
2rase degree ¢ pr
Target size

Erase
cursor reset
Attitude of targe+

trength of tarjzt
Report value =~
Fxcellent reliabili«y
Good reliability
Fair Teljablillc .
Disposition neuzgalized
Dispositior burning,
Burning_and neutralized
Target "destroyed
Can no: observe
Disposition unknown
Disposition none

Erase dispositicn of target
Number of casualt ies
gate time group
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Plain “ext

2xclude target

Do no*t exclude %3rget
Pire unit one

Fire unit two

Fire unit three

Shall type ore

Fuze_ type oOne
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Shell *ype =hrea
Fuze type *hree

Again the shell and fuze <ypes have been lef+t ou: of the
vocabulary. The difference nov is *hat this message type is
slowly running cut of the 256 word capacity assccia*ed wi<th
*he Threshold 600. There are only 62 words laft a=2d it
appears as if +there are aore <+han 50 shell and <£uze
jescripticns. The rhonetic alphabe:t was included %5 allow
for “he voice 2ntry cf “he 2 alpha and 4 numeric target code
number. This wmight be easier *o put ia by hand and thus
save the 26 words needed for the alphabet. Without further
information on shell and fuze possibilitias a decision on
this alterrative could not be made.
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India
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Nike
November
Oscar
2apa
Quebec
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Sierra
Tang
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Center

Bquipment

dortars

Personrnel .

2cckete or dissiles

Special aissions

Supply duap

Terrain features

Vehicle

Jeapons

Jgknown

nght

Medium

Heav

Missile

Pesiticn

Armorad personn2l carrier

Troops .

Troops and vehicles

Mechan ized trcops

Wood

Masonr

Concrets

detal

special purpose
cntoon

¢ pentoon

Radar .
Electron1§¢varfare

3

Very heavy
Infant§¥
Obse:{ ior post
arty
Agti ersonnel
ht wtigsile

Medium m;ssile
Heavx missile
+itank
lgnig:t%o% %ne qun

R o] Vo n
iu-innt{on iten Tdef1ection
luntnat§on with range
lumpiratlion four quns
npersistent gas
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1 Per szent as ttrrrrrrrGASPERC ;
1%8 L=a§1 g 3 ttrrrrrrrlEAFc !
131 Amnmuni t‘on cddttrrrrrrAMMOC t
132 Petroleum cdd ttrrIrrrPTLlc £
133 idge equipment cdd*trrrrrrrBRGEQc 1
134 Class cne cddetzrrrrrrClic
135 Class *wo cdqterrrrrrrCLIIc
136 Road cddetrrrrzrrROADC
137 Junction cdgqetrrrrrzrJCTe
138 Hill cédttrrrrrrrilllc
139 Defile . cddttrrrrrrrDEFILEC
wo Landing strip cdd*+rrrrrrrlDGSTRC
141 Railroad cddterrrrrrrkRe
142 Light wheeled cddttrrrrerrrLTWHLC
u3 Hedvy wheeled cddttrrrrrrrAVWHLC
1wy Reconnaissance cddt+t-rrrrrrRECONC
s Boats cdd+tzrorrrrBTc
e Ai{graft cdd+*rrrrrrraACrTe ]
u7 Helicopter, cdét~rrrrrrTHELC H
148 Light machﬂne gun cdd=tTrrrrrrLTMGE .
u9 Antitank cdd*tzrzrrrrATGe N
150 Heavy mac ’ne gun cdd++TrTrTrTRVNGe i
151 Reco:lless Tif cddttTrrrrTr RCL&RC .
152 zrase <arget tyoe cdite ______cC -
153 ase target sut type. CAqLLTEFETE7______ M
154 Hal proné half standing cddtttPRANDC f
155 Prone cddtttPRONEC H
156 Prone dug in cddt+tPRUGC
157 Prone cvérhead cover cddtttPROVERC
158 g cddt=+dJGINc
159 er cverkead lLover cddtt+COVEERC
160 nrase degree of protection cddete_______c
16 1 Target size cddettt
16% Brase -
16 cursor reset c
164 Attitude of tazget cddeettt
16 5 Strength of targa‘ cddttittt
166 Repor cddgt
167 Excellent rellab lity cdddttEc
168 Good reliahlll y cddqdttGe
199 Pair reljabili Z cdddttrc
170 Disposition neut ralized cdddt+tNEUTC
171 Disposition burni ng cddd+++BURNC
172 Burning and neutralizad cddqet<eNEUT/SURNC
173 Target destroyed cddd+t+DESTc
174 Can not observe cdddt++CNOc
175 Dlsp051t on unknown cdddtt+ONKce
176 Disposition rone cdddttLNONEC
177 Erase disposition of target cdddt+e ____ c
178 Number of casualties cddds+stt
179 Date time group cdddtteet
180 Da r
181 59 T
182 ¥inyte T
183 Plaia tex: cdddetestet
184 Exc ude target cdddx=tztttXc
185 Fire unit cdddd+
186 Shell +type cddddtt
187 Puze +ybe cddddste
188 dark quantity cdddddt

e e S g U e PG

dpaunitiop apd Eirze Upjit PFupgctian - Launch
99rd nusber Rhrase Spoken

l;:
=]
o
o
[T
ket
13

Qutpusz stIjad




Q »

[] 4 +

] - B PP
Vv + P DPPP PR

\ v AT I I 41T 4 P

PRSI M ] + ¢4 4 1Ol ) $rOIng
4o Phoig e 4 OO

4 gy olallelololalalolololollo]
Leliolalololelol <] holelelolelalal ool eliole

oMMV OO VDV OVVVLUUAHAN IVOVODLLOOVOLRUY

[, ] [
[UR7] m
@ [ Xe RS X~ [ ] QA0
a4 c13g0 (N3] Q 30
WY O % oOoHY GHOS 44
ROy SRS 00O D
[=RURUR (R OV PHLILO0WVOD
£ Orig 41442 otywiAaand
[ XK GTN\“... ..mb—.ﬂa Q “ [ i a-. o don loed
g ® r3ngre FOrY]
aﬂ“srd w m 13 m m.l.l...?lt v
2 oP.acsa NNNNO OO0 0..8,0.Q
o a4 VP OVLLY PO HEHLMOULULL
(o] vHe dgorndadagdgdPaid ooV SRR
LHAOUITIDKRDPOCIA e DI Drfripirl g QO ss
DEFS O brd Qorbertrt YOO S &3 5 8 Werd B 10 H 00,0000 @ U o
OB NN EIZ ORI A OH-N-Inl-ler G ROV O NN NN -3

O =M TN ONQ = NN IO DN =N
O NN S UNO P O N e ¥ o= v v = 0 0 0= (NN OVIOTON VNN M

o)

Ampapition and Pirs Upit Fupctiap - Build

put .stricg

oy

OO Q VLLLYL

Letote] MU owt~n

=0 LD oOnMNInL

- UNNN 37 U275 o= 2 P 25 373 00 0D
O M) At P10V - S

e 00N NN O By

~ ” UYL PR P S
PO PPLPLP LIPS
PPPPPPPPPPD PP

PP PPLPPL PP PPP
Lslieloleialololololobolelalololel

Pl af o L {alVel e iU NSRS RIRS RO RIRSRS RIRERIRIRERE QIR L

L

[ o
spp o
me [} [
a8 @
L e s ] = Qa

la e X=X
e..;.&l.u“ Vo Dw_.ﬂalsu
sHddRg” § "M,
o 4 - Angago
] €4 N NO I~ VOOVVVE
o oHOY oQ0aw L0000 AgQgacadgy
OO LD >N D HOWN O e HOVrbrbrd-ivt ¢
@ £ X2 Ocrber] Oy irte ) —A0Q® O
DIOEA BT fe VI VIR O fra v o= o= B30 3 00 EOONARMO O e

© =M O~ D OO v NN
C N UNO P O ON ™ v v v 7 o= 7 g = = O IO

u7




Foxtrot 4 Fcho cd=+++Fuz
33 Fox+*zo< 103 cgt:‘:‘:‘i158c
28 Foxtro+t 1 11 cd==z+F111c
29 Foxtrot 1 0 5 cd+tt+£r105¢
30 Alpha 7 Charlie cqg+tt=A7Cc
31 Alpha 7 Zcho cd==t+=A73c
32 Alopha U4 Echo cdeet- A4 EC i
33 Alpha 4 Foxtrot cd+++LtAldFc ‘
i 34 Alpna 4 Mike cdt<t=Adilc ;
35 Alpha 6 Alpha cé~tttAbAcC x
30 Alpha 6 tcho cdztttdAbEC !
37 Alpha 10 . cd++++210c
38 Foxtrotr 4 Chariia cd«+t+FfUCc
39 Alpha 7 Delta cd«++<A7Dc
40 Foxtco* 4 Bravo cd++t+FuBc
41 Poxtrot Juliet ci+++«FuJc
u2 Pershirg ) cd*tt*PERSHC !
43 algh.e251051ve cd++ett+jEC ;
44 Chénmic cd+e*ttCHC .
45 Nuclear L cdstz«<NUcC &
46 Erase_ ammunition type cd+s+=z__c ,
47 New plan name cd+=
ug Erase plan name cd+ __c
u9 Zrase %#ire unit cd+¥x"7°7_/__/___¢ :
i
Apmupnition acd EZze Unit Funcsion = Usar Commands k
dord pumber  2hrase Spokep Qutput s:trang i
o} Check request _ cithc !
1 Ezase chéck request cddt_c .
2 Edi+* request cdd+%xc ;
3 Erase edit reqguest cddt* ¢ :
4 Print request cddtt¥®ic :
5 Erase print requas* cdd+++ _c g
6 View request cdd+tt¥xc I
7 Erase view requast cddtt=* ¢ I
8 Show request cddecrsfic ;
9 Erase cshow request cddetstt _c
10 2i3an Name cd+
1 Fire Uniz | cdet
12 1 S millimeter cd«++<105MMc
13 1395 millimeter cdttt155MNMC
14 1.75 mliipeter cd+++17544c
15 2ight Inch cd+«+8INc
16 Hones+ John cd+«tHJc
17 Lance cde++LANCEC
18 Hercules cd*4++HERCC 1
19 | 1 cd+++M91c
20 3 inch 50 cd+++3INS0c
21 S inch 38 cdt=+5iv¥38¢
22 S inch 54 cdt<+S5INS4c
23 6 inch 47 cdt+=6I847c
24 8 inch 5% cd++=81I¥55¢
25 Foxtrot 4 Delta cdeteFudc
26 Fextrot 4 Echo c%ttt?ﬂ’s
27 Fox:rot 100 cd£+£F130c
28 Foxtre+ 1 11 cdst+Fl1l1ic
29 Foxtrot 1 0 5 cd*+=+tP105¢
30 dAlpha 7 Charlie cd+«+«AJiCc
31 Alpha 7 Echo cdtEta7rEc
33 Aipha 4 Eckho cdte*sAlEC
3 Alpha 4 Fex=zrot cde==AUPc
34 Alpha U4 Mike cdt++AdMc
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Cheaic
Nuclear
ZIase amauni
All ammuri+ion
Erase plan rna
Irase uni+
Tcansm it request

Erase <lansalt r2quest
Destination addrs ssee
Situatien repert

Efase situatlon rCepoI*
Ammuni*ion jinyentoiy suamary
Efase ampun-tion summary

Fan of coveraga

ZSrtase fan cf covarage

and Pize Upzt Fungtion = Siiuatio

Rhrase Spoken
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er
ht

e
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HoIovZignn
D BP0 O (B 442D 12
QoSO <
$2-d-13]
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Zrase .
Command post loca“ion
Propose new position
Helrpad east

Helipad north

elipad al+ituds

ny casualties
ilied

nrel woundai

ges . .
efficiency
plans

ery
%y areas
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dd<e*
ddtTzrrscss |
ddet<i11111iil
dis++

dédd+<
dddtsrrorz
d43dd+

ddddgs
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ddd*ARIYr
d44tASSYT
d44¢3L0GT
dddtBRIDGET
d44dtCENT
ddthgUIPr
dddtMORTr
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S Perscnneli c4d3+PERST

%6 Rockets or Missiles cggitRKTSSLr
37 Special mlssions cdddeSPECT

38 Suppl¥ dymp cddgtSUPPLY:
39 Terraln featuraes cdddtTERT

T Vehicle cdAd+VEHRY

41 Weapons cdddtwpNr

42 Alr defense artillery cdddtaADAz

43 Armor . cdddt ARMORT
uy Erase material dastroyed cdddt______/c

The unit which sends this message shoulé have one more
word which is +the iden*ifier for their unit. This will be
placed in the field labeled ma", The oi1+tput should lcok as
follows "cd+??/??2?c" where the "?" are replaced by the unit
identifier.

This concludes the presentation of <he message types for
the Ammurizion and Fire Unit £function. Th2 next section
will cover *he Meteorological Function.

Beteorological Furction = YEI Compuzet

Word nupber  2hrase Spoken Qutput strirng
’ Q Zero 0
1 One 1
2 Tvo 2
i ke :
ug
5 nge 5
6 Six 6
A .
2ight
9 Nige 9
19 Octant cd+
1 Positicn cdtt
1% R;ght T
% B2es -
rase
15 Valid eize period Zatee
16 Jaight of statisn cdttet
17 Atnmoéspheric pressure cdeeect

The octart fleld wuses numeric c¢odas for the variosus
sctants in which the global coordinates have been divided
for TACPIRZ. NYumercus phraises were tested to es*ablish an
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PP Py ey

easy to remembsr ard easy %0 say phras? ¢o0 reprssent the

dctants. Yone of the possibilities was accep*table.
Therefore, =*his field will bs £illed by saying the numeric
sode z23x¢ through eight, Hopefully, “he individuals

eantering +he meteorclogical 4a*a are familar erough with
their specialty that this will make little difference in <he
efficiency cf voice input for this message type.

This message also requires a heavy numeric data input.
Each of *he ields which wer2 not listed in %he vocabulary
have numerocus subfields for all 20 altitude igvels in which
meteordlogical data is collecz2d. To efficien%tly inpu* this
type of informatior through voice data 2ntry, a continuous
speech Tecognizer wculd most definitely be rneeded. This
applies to the nex: meteorological messajye type %oo.

deteorological Furctiop - MET Fallout

¥ord pysber Rhrase Spoken Qutput siizng

Zero 0

? Qne 1

2 Two 2

3 Three 3

4 four 4

5 Tive 5

6 Six 6

7 Seven 7

8 Eiqht 8

9 Nine 9

10 Octant cdt

1" Positioen cdtt

12 Rzght T

13 Left 1

B BB e g
alid +ime perijs c

16 Height of s t%on cdtte+

Metsorological Zurpctiop = Eagecast
¥ord puaber Rhrase sSpoken Quipyt striag

0 Zaro g

1 One 1

2 Two 2

3 Thrae 3

4 Pour 4
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Seven
Eiqat
Date time group

A
ct

Hgnute
R?qht

Era

Va;gd time perini
Coordinate east
COordxna+e nor+h
Altitude

Grid zcne

Cursor reset
Spheroi

¥ind

Lapse

Neutral

Inverted
Tamperature
Relative humidity
Ligqht rain
Mcderat*e rain
Heavy rain

Ligh®t s=enow
Moderate snow
Heavy snow

Clear

Scattered clouds
Clouds broken
Qvercast

lovw clouds
Medium _clouds
High clouds
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;equest
Print re ues

Erase 2t regua2st
Transa t re ast

gras 2lt request
Dost n on addressee
se A ressee
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< Grid declarzati clotiette
g% Cirrent met Engg:a*cgf cidtic £
Erase currernt ast indicators cddt_c
24 Fallou+ ndzcagaa cddt®Xc
25 Zrase fa }cut inadicatcer cld+t _c
26 Forecast -ndicito; cddttZxc
%7 Erase llcut indicator cddt+t ¢
1 8 Date time group cdd+e+?
29 Day T
30 Hour bet
31 Minute T
32 Right r
%3 Lef+ 1
M ETase -
35 cursor reset c

This completes the MNedteorslogical Punction vocabulariszs.
The next section will cover <the vocabula-ies needed for <he
Tactical Fire Coaz+tzol Punction.

Jaciical fize Gonptzol Fupction = Reguss: for Additiopal
Rize
g Word pumber Bhgasa Spoken
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ot
Hn
ht
(&}
I
[ra)
Q

Target nuaber
giase target number

0
1
2
3
4
5
6
7
8
3
c
c
A
B
C
D
echo 2
P
G
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£
L
|
N
0
;
S
T
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W E LW OO0 I 8 LN 2 OV W ~JNUNE W 2 QOO VN E LN 2OV JRNEWN O

WO
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S

WD G <SS

Brase
Request for fire
Brase request for fire )
Observer to tarjget direction
Coordinpate east
Coordinate north
Altitude
Grid zcne
Spheroid
Target radius
Target lgngth
Target widfh
A<titude
Strength of tazgat
Report value
Initial shell tIpe
Subseéquent shell type
Initial fuze type2
Subsewquent fuza type
Date time group
Day
Hour
Mipute .
Time on target
Cursor rese
Fire units
Air defense artillery
ATmor
i e

e reas
Building
Bridge

Equipment
Mortars
Personnel .
Rockets or Missiles
Speclial missions
Supply dump
Tarfaln features
Vehicle
Weapons
Unknown
L;gbt
Medium
HgavI
Miss 1e
Positicn
Armored personnel carrier
Troops
Troops and vehicles
uec&an ized *roops
Woo
Masonr
Concrete
geta 1

ecia urpose

ook

Poot fcn
Vehicle pontoon
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As ip previous fire missisn messages the shell and fuze
types have not been included in the voczbulary, bu: would
n2ed ¢o be daveloped to crsate the message %otally through
voice inppu+.

The unit names must also be added +o “he vocabulary list.

izce <*he message template allows <+he input of a serial
string of fire unit names the output for each possible unit
should be irn the form “2/2/2/2?/27272rn, This would allow
unit designators to be serially listed in the unit £ifsh

line of *he message template., To facilitate the sarial list
there are “wc phrases listed in the abovs vocabulary. Thase
phrases, "save unit" arnd "erase unit" zan be used to move
across the fire unit line to any specific uni+* and easily
erase it from the line.
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Dele*e reguest

Do not de etg .

ignore aammunition desigrator

EZase ammunition designator
ff?ct cutcff factor .

Maximum number of battalioas
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Bhrase Speken

Zero
One
Two
Three
Pour
Pive

Dc not delete
105 g}ll;mete:
155 rillimeter
1.7.5 millimeter
Zigi+ Inch
Honest John
Lance

Pershing
Harcules

Y91

3 inch S50

S iach 38

5 iach 54

6 zach 47

8 iach 55
Poxtrot 4 Delta
Foxtrot 4 Echo
Pextro+ 1090
Poxtrot 1 11
FPoxtrot 1 0 5
Alpha 7 Charlie
Alpha 7 Ec¢ho
Alpha 4 Echo
Alpha 4 Fextrot
Alpha 4 Mike
Aigha ] Algha
Alpha 6 Zcho
Alpha 10

Foxtso*= 4 Charlia
dAlpha 7 Delta
Foxtro+* 4 Bravo
Foxtrot 4 Juliet
Date time group
Day

Hour

ninnte

Fire

ni+s
Save 2‘ e uni
Erase re uni+¢
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Delete request

Do not delete

Desired effects

Desired volley factor

Eugsor reset
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Air defense ar+illery

Armor

Artillery

Assembly areas

Bulldi:g

gdridge

Center

Equipment

Mortars

Personnel )

Rockgti Missiles

Specia mlss ons

Supp; dump

Terrain features

vehicle

weapons
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Dosit

Armored personnai carcier
Trocps

Trocps and vehicles
Hec&anizod troops
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Con (Y
Heta
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Veh c & pontoon
Steel
Site
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Reconn aissance

§2 Raft cdS*rzr:rrngcm
Fe:iz ClcTIIrrorcFERRYC
57 Sma cddtrrrrrrrSiALLc
58 Battalion cdd«errrrcrrBiNc
- 59 P?giugnt cdd¢rrrrrrIREGTC
60 ivisicn cddtrrrrrrrdlIvVe
62 Fo:vard cddtrrrrrr?WDe
23 Radar cddtrzrcc T RADARC
4 Electr ic warfare cditrrrrorrive
65 SGarch ght cddtrzrrrosrSLTe
69 Guidance cdd+trrrrrrGDNCe
] Loudspeaker cddtrrrrrrrLSc
68 Very heavy cidsrrororrViic
69 Infantrz cddtrrrrrrrINPc
70 Observation post cdd%rrrrorrOPC
71 Patrol cddtrrzrrrrPTLe
72 Work party cddtrrrrrrrik2TYc
73 Antxpe:sonnel cddsrrrrcrrAPERSC
74 ht rigsile cddtrrrrrrrLTMSLe
75 ue ium missile cddtrrrrrrTNDMSLe
78 Heavy missile cdderrrrrrriv4Sle
77 Antitank cddtrr::rrrATANKc
78 Illun}na*ion one gun cdd+rzzrrrrillic
79 Il maticn two gquns cddtrrrrrrsIll2ce
80 I] un*na*;on wich "deflection dderrcrrrrILL2DFC
81 TilumIinaticn with range dtrrrrrrTILL2RGC
82 Illumination four gquns dd¢rrrrrerrIlLlic
83 Nonpersistent gas dtrrrrrorGASNONC
84 Persi sten* gas dLrrecrrrGASPERC
S Leaf i trrrorrrlEAFC
6 Amnun1+ion trrrrczradd0c
Petroleunm trrrrrrrPTle
B;idqe equipment trrrrrzrBRGEQC
Class onse trrrrrreCllc
Class +*vo trrrrrrzCLIIcC
Road trrrrrr=ROADC
Juncticn trrrrerrodCTe
Hi trrrrorrHlllc
De le ¢rrrrrrDEFPILZC
Landing _strip trrrrrrrlDGSTRe
Railroad tIIILCrIRRC
Light wheeled trrrrrrrlTWHLC
Hedvy wheeled tzrrrerTHVAHLC
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0 Boats trrrrrrTBTC

1 Aircraft tr rrrrrACPTc

2 Helzco fter trrrrr:rHELc

3 gi ch*ne gaa +rrr=rrrlLTMGC

4 £rrrrrrTATGe

S Hnav 4ne gun trrrrcrTHVNGe

9 %gcoeligggegif g Errrtr?rRCLRc
as .

8 e *ardet sub ¢ tf’fEf??

9 i proné half stggsing ++PRANDCT T

0 Prone +tPROREC

1 Prone dng t+PRUGC

2 Prong cv rhead sover +tPROVER

3 g ttDUsINc

4 er gvarhead sover . +ttCOVERC

5 Erase egree of protection tt c
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Ho%el
Irdia
Juliet
Kilo
Lima
Mike
November
Oscar
Papa
uebec
omeo
Siarra
Tapgo
Uniform
Victor
34 Whiskey
35 X ray
36 Yankee
37 Zulu
38 Lot
39 Right
49 Erase
41 Plan name
42 Erase subtype
43 Pire urnit
44 Coordinate =ast
45 Coordinate north
46 Altitude
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63

63 A:til%gry cgdttARch
69 Assemply areas Cgi%4ASSTYC

H 10 Buildirg cddt:BLDGC

i 71 Bridge cdd+~8RIDGEcC

! 72 Canter cdd++C2iNc
73 Pquipment cdqttEgUIPc
74 dortars _ cdittMO3TC
75 Perscrnnel . cgdttPERSC
7 Rockets or Missiles cdd+tRKT ¥SLc
7 Special missions cdd¢~SPECC )
78 Supp;x dump cdd++sgpPLYC {
79 Terrain features cdd++TZRe f
80 Vehicle cidetvEdc i
31 deapons cdd++idPic {
32 Jnknown cddttzrrrorrUNKe
33 Ligh+ cddstrororrlTe
84 dediua cdictorrocrooMDNC
85 Heavy cddterrrorrrHVe
36 Missi]le cdd+4ccrrrrrisSile
a7 Posi*ion . cdde+crrr=rrPOsSce

. 88 Araorad personunzsl carrier cdd«trrrrrrraPcCce

i 89 Tzoops . cddttorrr-ITTRPC
90 Troops .and vehicles cddetrrorrroTRPVIHC

‘ 21 Mechanized troops cddttrrrrcorTiPARMC
92 wood cddttrosrrorWO0DC

1 93 Masorry cddetrrrrrorMASHRYC

! %4 Cconcre*e cdit«<rrrrrrrCONCe

i 95 Ma<al cddt+rrroTzUETe

: 96 Special purpose cddttrcrrrrzsSPCLe
97 Foot pentoon cgdttrr:::::FTPONc
98 Vehicle portoon cddttrrrrorTVEHPONC
99 Stael cddttrrrrrorSTEELC
100 Site cdd@+trrrrrrrSITEC
121 Raf+ cgdttrrrrrrrRAFTc
102 Ferry cddttsrrrcTFERRYC
103 Small cddts-rrrrrrSMALLc
104 8attaliion cdde¢trrrrorsT 3N
185 Regiment cddttsrrorroREGTC
106 Divisicn cddettrorrrredIVe
107 Forward cdgttrrrrrrrFidc
108 Radar cddt<rrrrrcrRADARC
109 Zlectronic warfare cdd«~crrrrrEic
110 Ssarchligh+ cdd«tzrrrrrrSLTc
111 Guidance cddserrzrrrzGDNCe
112 loudspeaker cddt<rrror-clSc
113 Very heavy cdd=zrrrrrTrVHG
114 Infantrz cddtstrrrrorrINFce
s Observation post cddt+zrrzrrOPe
116 Patrol cddttrrrescrPTLe
117 Work party cddt+rrorrrrifX27Y¥c
118 Antipersonnel cddt«rrsrrr-rAPZRSc
119 Ligb tissi}e cddt+r-rrrrrrLT8SLe
120 Medium pissile cddtsrrrrrrrMDNSLe
1%1 Heavy nissile cddt<rrorrrrHVASLe
122 Anti*ank | cddtezccrzrrATANKC
123 Illuminaticn ons cdd++rrzrrosIllic
1%“ Iliuminatica tvo ¢ ) c:}%t‘:r:rrt::ILL%c
1295 Iljuminaticn with "deflectison Lidv«zcorrzrILLZLPe
126 Ii}un;nat on with range cditerrrrrcTILL2RGC
127 Illuaim+*icn four quns cddterrrrzrrIlLic
128 Nonpersistent gas cgdetrrrorrrGASNOYNC
1%9 Persistent qgas ¢dde+rrrrrrrGASPEReC
130 Leaflets cddt+rrrrrrrlEifc
131 Ammunition cddterrrrrrrAdNOC
132 Petroleua | cdd*+rrrrrrrPTLe
133 Bridge equipment cgdttrrtrrrrBRGEQc
134 Class oné cdd++rrrrrrrCllc

o




o b b Dl D e b e b e oD e cd D o b e i o i ccrd b scnh D e d b D nh i o cad = D e card D e b ad D b i i d ond D e o b
G000G0 Q0 00 0D QO A A0 0 ~J i I~ I NN NN O\ NV AUHAVINMNNUIIINE £ £ F & £ & £ Fwwlwiuw
OO\ E L) =2 OO 0O~ NV E WIN) =i OO 0 ~JOVUIE W) OO 0 ~JOUNE LN = OO O~ IULE (W = OO D JOUN

Jactical Fire control Pupction - Eorward

¥ond numbsz

W L0

clais WO
Roa
Junction
Hi&}
Def }e .
Ltanding stc-ip
Riztroad
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Hedvy wheeled
Recofnaissance
Boats
azfgragg

copte
qu_ﬁt ncﬁine gun
Antitank gun
Heavy machin gun
Recoilless rifl
Erase te time 3 roup
rase sphere )
Half prone half starnding
Prone .
Prone dug in
Prone cveérhead cover

Dug in

Order cverhead cover
mi;l}meter
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Rhrase spoken
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cddttrrrrrrrClizc
cggttr:rrrrrgoﬁbc
cddterrrrrrrdCTe
cddttrrrorrriHlIlle
cgdtt:r:rrr:DBFIch
cddeerrrrrrrLDGSTRE
cdéttrrrrrrrRRC
cddttzrrrrrrLTWHLC
cddttrrrrrrrHVAHLC
cddttrrrrrrrRECONC
cddt+trrrrerrrBTe
cddttrrrcrrcACPTC
cgdttrr:rrrrHELc
cddssrrrrrrrLTNGe
cddetrrrrrrrAT6GC
cddterrrerrc HYNGE
cddttrrrcrrrRCLRC
cddddet*t__/__/__¢C
c c

dd+¢

cdd+¥tPRANDC
cdd++=PRONZEC
cddt++PRUGC
cddtttPROVERC
cdd+ttDUGINC
cdd¢++COVERC
cd+10548¢c
cd+155MNC
cd~175KMC
cd+81INc
cd+HJC
c T
d+LANCEL
Cd*HERCC

cdtM91c

CdthNgOC
cd+SIN38c
cd+SINS4c
cde6INUTC
cd%8IN55¢
cdtF4Dc
cd¢PUEC
cd+F100c

cd+F111c
cd=¥105c
cdtAd7Cc

cgtA7Ec
cd*Au:Ec

cdtAUuFc

cdtildnc
cd*AbAc

cdtA6Ec

cd+i10c
cd+tPUCe

c&tk?bc
cd+Fu3dc
cdtFudc
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One

Nine

Target number

Zrase target aumber
Alpha

Bravo
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BEcho
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17 Foggro+t F
18 Go § G
19 Hotel H
20 India I
% Rt %
o
2% Lima L
24 Mikse M
25 November 1]
2; 0scar 0
2 Papa p
28 uabec g
29 omneo
30 Sierra S
31 Tagqo T
32 Uniform i}
33 victor v
34 Whiskey ]
35 X ray X
36 Yankee Y
37 Zuly A
38 Left: 1
39 Right T
49 Erdse ..
41 2nd of mission ci+«Xc
42 ETase subtyge . cddttrrrrorr______¢C
43 Erase end Of mission, . cdtt_c
44 Obsgrvef tc target direction cdt«®
45 Shiz: -ght cdttetRr
46 Shift leit cdttt*Lr
47 Dzop L=z
La Add 4T
5B I
own T
51 When ready cdﬁthc
52 A+t may comhand cddtaNCe
S3 Fire feor Effact cddtrrrrrPFEc
54 Repeat fice for affect cddtrrrrRFFEC
55 Initial shell +ype cddett
56 Subsequent she type cddtrtrrrr
57 Initial fuze type cdds++t
58 Subseguent fuze type cddttttrrrrr
59 Erase target type cddss - C
60 Erase ta:get sub-type cdqetTTTITTr______
61 BErase shell cddett___/__"T
62 Erase fuze cddtee¥___"7° ¢
63 Srase target number cdt —-c
64 cursor reset c
65 Erase control cdde [ C
66 Air deferse artillery cddt Ac
67 Armor cddt+tARMORC
68 Artillery cdgttARTIc
69 Assembly areas cddet+ASSYC
70 Buildirg cddt+BLDGC
71 Bridge cid++BRIDGEc
7% Center cddttCENC
7 Equipment cddszEQUIrc
74 Mortars cgdttu RTc
75 Personnel cdd++«2ERS¢
7; Rockgti oi MBissiles cggttRKTBSLc
7 Special aissions cddetSPECe
719 Suppl 4mp cdgttSUPPLYc
79 Tcgia n features cddt+TERC
§ jails i
82 quggun cddetrrrrrrryNRe
83 Light cddesrrrrrrrllc
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cgéddtrrrroorPOSce
cddd+z=zrrrcrApCe
cddd<rrrrrrrTite
cdddtrrrrrrrTaPVEHC
cddd<zrrrrrrTRPARNC
cddd«rrrrrrWo0De
cddderIrrrrrMASNRYC
cdddtrrrzrrrCONCe
cdddtrTrIrrrMzTc
cdddtrrrrrrrSBCLe
cdddetrrrrrrrFTPONG
cddderrrrrrrVEHPONCG
cddderrrrrrrSTEFLe
cdddirrrrrrrSITEC
cddgtrrrrr:r APTC
cddd¢rrrrrcrFERRYC
cddgtrrrrrr:SHALLc ;
cdddsrrrrerrBNe :
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cnic warfare
llgh

eavy
rzﬂon post

ti e oiinel
n g rissgle

ium aissile
Heav nissile
Aptitark
Illumiration one gun
%l umipation twd guns
I
I

um*natlon wi=h "deflection

1
llum{nation with range
llumirnat on four guns
Nonpersistent gas

Persis*ent gas
e*s
Ampuni+ion
Fetroleum
Bridge equipment
class cné
Class *wo

-

Land}ng strip
Rai%goah od

i whee
Hegv whee%
Reconnalssance
Boats
Aircraft
Hol-copte&
Light nach¢ne gua
Antitank g
Heavy gun
Recollless r
Erase grld zone
Erase sphere
Half prone half standing
Prone
Prone cdug in
Prone cvérhead cover

Dug n
Under c¢verhead cover

Non-zuclear Fire PBlanning

¥ord nuabst

3

2
3

Bhrase Spoken

trrr'rrrGDNCc
trrrrrrrlsc
trrrrrrrVHC
trrrrrrrllNPc
trrrrrrz0Pc
trrrrrrrPTLC
LtrrrrrrrWKPTYIC
trrrrtrrlPBRSc
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E;ase tlan nanme
Plze un;.t

Erase fire unis

Reserva *1ma Star+t

Reserve t‘ma end

Delate uest

Do nct be ete raquest

. Q0000000 voIonnE

Qe eteleTl o TaWealTe N

Jon-nuclear Fire Elannind Punction = Z2mbpyte a Fige Plarn

9ozd puabex
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Neon-puclear Zire

¥ozd number

WO -JMNEWNLAO

Rhrase Spoken

Zero
One

- Two

Three
Four
rive
Six
Seven
Eight
Nine
Plan name
Erase plan name
H hour
Minute
Oncall

rase oncall
Prlor--
Erase g:*orz*
Prelimi nar{
Erase mi

1wo

Phase
Phase

three
four

targa+ list
nary target list

Phase
Phase
ght

Erase

2hzase spoken
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1 arget number cist
1? %ia e *arget number cgtt_______c
12 Alpha A
13 Bravo B

) Charlie C
15 Delta D

16 Echo E
17 Foxtrzot F

18 Golf G
19 Hotel H
20 India 1
21 Juliet J
22 Kilo K
%3 Lina L

) Mike M
%5 November N

6 Oscar o]
27 Papa P
28 guebec 8
29 meo
30 Sierra S
31 Panqo T
32 gniforn U
33 vigctor v
34 whiskey W
35 X ray X
36 Yankee Y
37 Zulua 2
38 Lef< 1
39 Right z
40 BErase
41 2lan name cd~
42 Zrase {lan name cdt __.C
43 Pire plan target 1list cd:®
44 Add da+a cdettXce
45 cursor set c
u6 Erase a data cdstt_ ¢C
47 H Hour , cdeteEe
48 Delete regquest cdteerXce
49 Dg not delete reguest cgzttffc
g? F:igeu re unit gdi%%%t%_/_/-/_,/ c
52 Desired effects cdde -
93 Number of volleys cddts
S Initial shell cddtte
55 Sugsequent shell cddtttcrrr
56 Iritial fuze cddteet
57 Subsequent fuze cdde+ttscrrzs
58 Detona*e on impas?t cddeettcYESC
§ 0 gurmaas e RN

a - - v -
61 Low angle cddsettttLOVWC
¥on-pycleai Zime Elanping Eupcsion = User Gommands
Word puaber 2brase Spoken Qutput sirdag
q Zero q
One

% Tvo g
- H
5 Plve 5
6 Six 6

80
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¢+ number
target number
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Inda b
PHOPODd 13

o
Poxtrot
f

s
p

f;n(‘"
D
1=

Jul;e+

(e
ot

- { o
o0 2
A8
om

November
Oscar
Pana
uebac
omeo
S.er*a
aggo
Un ora
Vigctor
dh;skey
ray
Yankee

Left
Right
Erase
Plan nape
Erase plan name
New p
Defaul?
Erase ault MOD
Abort guest
ETuse rt requast
Purge
Erase purge
Delete1_réquest
Do not delete rajuest
Edit reguest
Erase aedit request
Print request

7ase print requasst
Fiev rquast
Erase ew Eequest

Show t

Erase equest
Transa t q est

Erase Qnsn ¢t raguest
Dest;nat

Erase dost.na*zoa
Qverride

Erase override
Targe* count
Erasi.tarqet $ount

Prt af!ninaty lis

? :e

z.ase lgn 1%st
Tar ots n C e
Braso targets in schedulse
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7 Oncall c ttesXe

7 2rase cpncall cggigtttt c

76 Phase of targets cddagttttf

77 Erase rphase of tsr ets cddddtttts _c

78 Zcne o :espons-b { cggddttttti

79 grase zogz raspons bility ¢ -gdtttttt _—
80 Ovarlary stan cddddttetet®

gg Erise ¢verlap d‘stance gdgggésggttt____c
83 Erase al £i cgd ddt _c

8y Schedule of ras . cdddddttic

385 Erase schedula >f fires cddddds+ _c

87 BEosl Fous of rices cadddqeeere

88 SGries of 2 ires cgddddtttfxc

89 Erase series of fires cdg dteet ¢

90 Annuni*ion report cg dteet¥Xc

91 Erase ammunition report cdddddtettt ¢

92 Fire plan summary cdddddstttt¥Xc

93 Erase gg plan, sumnary cdddddtecetet ¢

3 Boaes His aniis s SadqaEEREEte
9§ Hodi‘ication aza cgddddttttttt.’.XC
97 Erase modification data cdddddtitte~t+ ¢
93 Build a HOD £ils cdddddicetsttsTxc
99 Erase tuild a 400 flle cdddddtiettittes_c
100 Ugda+e nuclear targets cddddddoc

101 claar targets cddddddac

10% SPecified nucle2ar targets cdiddddsc

10 Zragse ruclear targe:s cdddddd_c

124 Plain *est cddddddss

This concludes the vocabulary lists for +he Non-nuclaar
Pire planning Function. Tha next section will cover <*he
vocabulary necessary to 1se voica qata antIy in
correspondence to +*he Artillary Intelligance Punction

Aztillezy Intellicepce Punction = Eiz: Mission Criteria

Hozxd nuaber 2hrase Spoken Qutput string
9 2%5° %
2 Two 2
X Fone’ 3
5 P?ve 5
g six é
Seven 7
S _ Eight g
Nine
1 Date té:c grgup cdt
} 55&8& te tine Jroup gdt__/__/__c
1 Houz T
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AEtiidszy Intelligence Fungtich

Wozd numbder
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Azzillery Intellicence FPupction = Stajdazd Yalue Critezia
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¥ipute

Delets geguest

Do not delete :aguest
Ccordinate report

Brase coordinata report
Scluticn_report

Erase solytion raper:
Report value

Weight type targst
Wejight degree of protectioa
Weight tafget size

Phrase Spoken
Zero

Oha

Tvo

Thraee

Nine

Date time grou

gr;se dategtgmg Jroup
a

Hour

Minute

Delste eiuest

Do not delete raquest

Abort regues®
ETase abdr+ request
Tes+ criteria dumber
rase *est criteria numbar
Search
Erase search

Bhrase Spoken

Zero
One
Two
Three

"Feur

Pive

Six

Seven

2ight

Nire

Da%e time group

g:;se te tiae jTOUp
H?nr
dinute

Delete iaguut

Do not delete regquest
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Max tipe differsnce X
January
§2§§3§§§ lea 33 C
uarch ey

April

[eXeNeReNeNeXe e e XeXeNe ¢

Decemper

ﬂax time difference Y
BErase month

Report value

Erase report value

report v lue criteria
Erase report valge criteria

Eag protection 3ifference
a

Riqh‘

Erase

Combipaticn diffarezxce
Relative proximity factor
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The months of +he year have been included £in this
vocabulary 1is* so the operator will not have to determirne
the nunber of days in the previous month. The operator just
has to say the name of the month and the proper days are
outpet in the message template.

Azxtillery In*elligenrce Func

Word pumber  Rhrass Spoken
]

100

Seven
ght

Date time g g
%gase date time 3 roup
.

igute
De etc Te uest
o not 4
econnm en lb

[N
E s

kd ufst

grase re onnon conhina +ion
Recomnend inspect
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BN RININON
UIIFE WN=Q

e Aasiaas T

Etage raconmend inspaction
In fan

Erase in fan

Compatible

Erase cqmgitible
Incompatible

Erase incompatible

L e btk AN gl S R

cd+tet
cd=+t+t¥ic
cdeesit ¢
cdtee+tetic
cd+tttit ¢C
cdteetes¥Xc
cd=tteete_c

artillery Target Inielligence = Dasa 3ase Hdodification
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phrase Spoken

Zaro
One

..‘-l‘ bo,

without laser

erver not artillery

g range reccs patrol

get base

Qbserver

nd ranging

ash randing

Counter mo*alf ralarc

Counter battery radar

Paoto interpretation

Zoad Supvalifance cas
ound surveillance radag

siae lcokin airborne radar

airborne ipfrarad

Eactlcal air

*

eIt O gzt
seHHP Oo0oha
I3

=HoHrp oo

omnunicgtign intelligence
lectronic intelligence
2r-ase agency
deter accuracy
M1l accuracy
REange to target
Range  ercotl
Locatien error
Left
Right
Aif defense artillery
Arngi
Artillery
Ass ngly areas
Buildirg
3ridge
Cen+er
Bguipment
porears _
Personneli \
Rockets or Missiles
Special missions
sSupply dump
Tertain features
Vehicle
deapons
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g§ Brase
trase target type ofs §4 3 c

arzillery Target Inielligengs = Coopd.pate Report

doxd pymber Rhiass Spoken Quiput string
0 Zero 0
1 One 1
2 Two 2
3 Three 3
4 Four 4
5 Tive S
5 Six 6
A :
gh
9 N%ne 9
10 FO . cdt+t+POC
11 F 0 without laser cdttt+FOWLC
73 Observer not arzillery cd++++0BSRe
13 Lorng Trange reccs patrol cdttttLRkPC
14 Target base cdttttIGT B¢
15 Airgobs=erver cdttttAdBSRe
16 Sound ranging cdttt+SORNGC
\ 17 Flash zandging cdr+++PLRNGC
' 18 Coun*ter motaf ralar cdttttCMRRC
19 Countey battery radar cdttt+CBaRe
20 Photo terpretatilion cdttt+PIc
21 Prisoner of war cdttttPOVWe
22 Ground surveillance radac cdttt+GSRAC
23 Side lookinq airborne radar cdttt+SLARC
24 Airborne infrare cdttt+IRc
25 Tactical air . . cdtt+tTACAIRC
26 Comsunication intelligence cdt+ttCONINTC
%7 Plectronic intelligence cd+tttELINTC
8 Erase agenc cdteet __ c
29 Target update cdtXc
30 Erase target upldate cdt_c
31 Delete Ee uest cd+¥xc
32 Do not delete rejuest cdtt_c
33 Target nuaber cd+t®
34 Lef 1
35 Right T
36 Erase -
37 cursor reset <
38 Delete target number cdttt_____ ¢
39 Do not adjust coordinates cd+e+TEXE
40 Erase adjuast coordinites cdtte=t ¢
41 Do not combine description cdetttt¥®c
42 Alpka A
43 BTavo B
44 Charlie C
45 Deita D
43 Forsros ?
oxtro+
48 Golf G
49 Hotel H
50 India I
Jyllet J
Kilo K
Liaa L o
Mike M {
S Noveaber N l
3 Oscar 0 |
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Papa
ngbec
ROReO
Sisrra
Tanqo
Uniform
Victor
gh;skay

ra
YankZe
Zulu . .
Erase coabine description
Pire request
grase fire request
Ccordinate east,
Coordinate nor*a
Altizude

Grid z¢ne
Spheroid
Tarqet radius

Attitade

grasa subtyvpe

Target latifudse
Target longituda
Erase tartget typs

ir defense artillecxy

tillery
ssembly areas
duildirg
Bridge

Equipment

Mortars

Personnel .
Rockets or Missiles
Special missions
supply dump
Terrain features
VYehicls

Weapons

Unknown

Ligh*
uegina

H}&VI
u-s§ %e
position .
Armored perscnnal carriecs
Troops
zoops and vehizles
Mechan ized troops
Wood
Masonr
concrete
Meta
Special purpose
Poot Ecn oon
Vehicle pontoon
Steal
Site
Raft
Fery

Saa
Battalion
Reginent
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Divisicn

Forward

Radar .
Electronic warfare
Searchligh<*
Guidance

%ouds caker
ar cav
Infgnt- Y
Observaticn post
Patrol
Werk party
Antipersonnel
Light aissile
Medium missile
Heavx pissile
titank
Jumiratior on2 gqun
nn,nat}on tyd> guns )
mirat.on with "deflection
miratien with range
mination four gums
persistert gas
sistent qgas
fle*s
unition
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[1-1-

ridge 2quipment

Railroad

Light wheeled
Heavy wheeled
Reconnaissance
Boats

Aireraft
Helicopter,
Licht fachire gqun
Antitank gur

Heavy machi g gun

Recoil less rifle .
Half p-one half standing
PTopf |

Pron. .ug in

Prone overhead cover

Dug in

Onder overhead czover
Degrees

Minutes

Seconds

Erass degree of protection
Repor% value
Excellien rel}ability
Good = ability

Palir re zb i*{
Erase Te 1{ I
Streagth of targa<¢
Targ$ altitude
Confirs t%igot

Erase gon B target
Date time gToup

Days
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Assembly areas
Bujildirg

Br.dge

Center

Equipment

Mortars

Personrel

Rockets or Missiles
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[ Sp c3d3d4d+SPECC
6% Sﬁppf{ ump ciggdgtSUPPLYc ;
64 Terrain feazures cddd4dtIERe !
; 65 Vehicle cdddditVEHC i
: 66 deapons cddddéeupNc :
, 67 Unkgovr cdddddtrzrzrrrUNKe
i 68 ight cddidtitttirrrorIrLlTe
69 dedium cdddddtrrrrrroMDMc
i 70 Heav cddddditrrrorzrive
i 1 Misgile cddddderrrzrrrisSie
72 Positien . cdddddezrozrrrPOSc
73 Armorad personnal carrtier cdddddtrorro-APCe
74 Troops . cdddddcrrrrrrrTR?
75 Troops .,and vehicles cddddderrrsrc=TRPVEHC
76 Mechanized troops cdadddtrrrroroTRPARMC
71 Wood cddddd+-rrr-r-400Dc
78 Hasonr¥ cdidddtrrrorrrMASYRYC
? concrete cdédddtsrrror=CONCe
80 Mdetal cdddddtcozrrorMETC
81 Special purpose cdiddder-rcrrrSPCLe
82 Foot p¢ntoon cdddddecrsrz-r=FTEONC
83 Vahicle pontcon cddddgLcTroroIVEHPONC
84 Steel cdddddecs
a5 Si= cddéddec: TZIc
86 Raft cdddddz-c FTc
87 Ferrz _ cdddddeszr----FERRYC
- 88 Small | cdddddtocrorozSMALLS
a9 Battalion cdddddtrrzrrrBNe
90 Regiment cddddaderrrzc-REGTC
91 Division cddddd+rrrrrrzDIVe
92 Fozward cdddddtzr=-rrr-FiDc
93 radar . - cddddd<-rrrrrrRADARC
9y Zlectronic warfarce cdddddtrrrrerTEWG
95 Searchlight cdddddtrcrzrzrrSLTc
936 Guidance cdddddtrrrrcrzGDNCe
97 Loudspeaker cddddd+rrrorrrilSc
94 Very heavy cdddddtrrrrrroVHC
99 Infantcy cddddd+rrrrrr-INFc
100 Observation post cdddddtrzrozrrOPC
101 Patrol cdddddtrrrzzcrPTle
102 Wcrk party cddéddtrcrrrrrWEPTYIC
193 Ant;gersongel cdddddtrrrrsrrAPERSC
104 L;gn iigsile cdddddtrrzorsrLTNSLe
125 Medium missile cdddddtrrrzrrT¥DASLe
106 deavy missile cddddqtcsrrocoroHVMSLe
107 Antiftank | cdddddtzrrrrr-ATANKe
108 Illumirmation ons gun cdddddtrrrrrr-Illic
109 Illuminatjon tw> guns . cdddqdcrrrorrrIlL2c
110 Illuminpation wi=h deflection cdddddtrrrorrrILL2DPs
1M1 Illumination wiza range cdddddtrrrrzrrILL2RGe
12 Tliumination four quns cddddderrrzrorillic
113 Nonpersistent gas cdddddtrcrorrrGASYONC
114 Par3is*ent gas cdddddtr=-ssTrGASPERC
115 Loeaflets cdddddtrrrrocrlEAFC
116 Ammuni<ion cddddgtc-crsrrriAMMOC
117 Petroleum cdddddtrrrrrrrPTle
118 Bridge equipment cddddd+rrrrrrrBRGEQC
119 Class cne cdddddecrrrrrrCllc
1%0 Class two cdddddecrrrrrrClIlic
121 Road | cddddderczzrrrrROADC
12% Jungtion cdiddddtrrrrrrrdCTc
123 Hi; cdddddt=ccrrrTHILLe
124 De ie cdddgdtrrrr:r:DEFILEc
125 Lag Ra strip cdddddtrzrIrrrLDGSTRe
126 Railroad cdddgdtrrrr:::RRc
127 Light vhcc%cd cdddddtcrrzrrrLTWHLC
128 Heavy wheelaed cdddddtrrrrrrrHVWHLC
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Yeconn aissancs

Boa*s

Aizcraft

Jelicogpter,

L;gbt zachine gqua
Antitank gun
Heavy_nmachine gua
Ragcoilless zifls .
Half prone half standiing
P-ona

Srone dug in
Prone cvérhead
Dug in

Oadar gverhead
Zrase Jdegrese oF
Excellen® relia
Gogod reliabilic
Fair reliqbi;i;z
Erase raliapilit
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iord zumber  RAs

i

a
Edis® reggest
3rase <dit requsst
Print request
3rase print request
Transmit request
Zrase *ransmit raquest
Addressee
Erase addressee
Modify file .
Erase wmodify f£fils
Report accuracy
Srase repcCIrt accuracy
Range error
Erase range ercor
Locatign érxor
Zrase lgca*ion 2rror
Cocunt , of targets
One_ line summacy
FPull repocr+
Erase jepor+ laoval
ituation report
rase situatlon report
lear sitreps,
rTase claar sitraps
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This concludes the vocabulary lists
Tazget 1Inteiligence Functiorn.

survey function.

The last
The message templa=e which are included in

cdddddtrzsorToRECONG
ciagdgt::r:rr-sTc
cdddditroszosACEFTe
cddddqtrrszcTHELe
cdddddtcsrozcoLTYEGe
cddddderrorssnATGC
cdddddsrrrzsIzHVIGe
c3ddd3decrscroRCLRC
cddddqtzPRANDC
cddd4dit«<PPONZEC
cddddét~PRUGC
cdd444+t PEOVZERC
cdddddttDUGINC
cdd443+tCOVERC
cidddie-______ c
cidd+=z=8

cddd+tttsc

cdddt=tPc

cdddt+t_c

Qutput striag

cd+Xce

cdt ¢

cd+¥Xc

cdtt ¢

cde+¥Xc

cdt+t ¢

cgzggf VA S S 4
cdett*t c
cdetee€xe - — T
cdestttt ¢
cdtettttfXce

cdtttttt c
cdtettett¥Xc
cdtttttet ¢
cdttet+eet®Xc
cd+=tttttetXc

cddtiq

cddt2C

cddtic

cids ¢

cdd+Tic

cddt*: ¢

cid++Txc

cid+t+< ¢

for *he Artiller

€unctisn is +4he

]

this function were listed above under the vocabulary 1list

for tha Survey directory. Tha

Survey functicn has message

templates which aze the least suited for discrese voice 3ata

sntry.
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The entries consist of long seriss of rumbers. Long
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strings ¢f rnumbers for input are much better s

u
contiruous speech <rzecognizer because *he Jdistizzt pause
between phrases can te eliminated.

For this reason, it was datermined tha+t ther e
use in creating <+%e vccabulary £for the enticsz Survey
functisn. dhen cortincus voice vrecogaition equipment is
more raadily availatle and ¢thoroughly tes<ed a vocabulary i
could be develcped +to make <+he most Sf the r=2cognizer's

f
characteristics. i

There is one las*t series J5f vccabulary words which might

e TR,

be useful if a recognizer is assamsd *c have <the
characzeristic of an unlimited output. There coull zxist 96

R o

more vd>cabulary words, one for each message template. The
wit

o]
sutput string associated h these woris could in fact be !

i
the message template Itself. This would be useful if <he
opera+tor accidently did erase 9r change the templats keyword
structure. This would eliminate the need for *he opera*or
to manually correc: the keywdrd structursz. This task wculéd
naturally take an extremely 1long output character striag,
bu+ could be very useful.

For example, a very short +%emplate is <the Split Target x
massage template within the Ar<illery larget 1Intelligence |
Punctiorn. A sample 2f +this message templa*e is also i:n L
Appendix A. The output charactsr string associazed wish
this z2mplate would Le:
wrrrrzrr;Pe:r;SB:z/r/T /LT /TIE;CiCTrSGiTL, T DT, I/ /T
ID:rzzrsA:r;cdATI;SPLIT;TGT :cr TS

The cight cursor was used %o pass over the en+try fieids in

order ~hat ary axis+ing data was not erased. It was fal+
that this alone couid be a time savinys for the TACFIRE )
operators. '
i
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V. Vccabulary Test

Numarous tests were con ducted 5n sample TACFIRE
vocabularies before +he final vocabulary organization wvas
jevelcped. Thesa tests werea conducted %o telp jetermine
Waich recogqrnizer %¢ use, anéd under wha+t condi+ticns, such as
vith gas masks, <he feceqnizar could opera+e 2£fficisntly.
These tests are covered in other research reports. Aftar
the vocabulary was developed a very snall scale <+est 4as
conducted +*c¢ insure ¢that cthe suggested phra ha
reascnable accuracy ra*e asscciateil with them. 7T
not tc be ccnsidered statistizally significant but i+ was

it

.
<+
conducted ac a prelisminary quality assurance indicacor.

One very experienced voice <cecognition user <zsied one
nessage2 vocabulary from every TACFIRE PFuncwion for which
vocabularies were developed. Fach of ¢he vocabularie
trained with <*+he naecessary ten training passes on
Threshold 600 voice recognizer. Afwer this was dors, a tast
phase was started. In the <tes+ phase =he vocabular
checked for oprcoer *raining by readiang through +he entic
list of words twice. I€ a misrecogrition cccured <he wori
was spoken again. If i< missed agair, i1t was retrained. as
soon as all of the words passa the twd> out of +hree =es<
cuns, the experimental phase star%24.

a2 d

During the experimental phase, ha “2ster wern® *hrough

“he werd l1lis* four times recording all 2f <he errcrs. All
four *rials were dons at +he same time. The f2lilowing =able

lists the ruédimen*ary <cesults of tihis small a
The fizst four valuss <repressn® the nuamber c €IIoTs per

trial and the last value is ths accuracy rate achieved.

e
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S - OUser Cosmands Area 2 d 3 4 98.1%
APU - ¥crnuclear Mission 2 9 u 3 97.7%
1 - User Commands ) 3 J 1 97.2%
TPC - Capabili+y Analysis ) 3 2 4 98.8%
NFP - Commander Attack 1 ] 2 8 97.2%
ATI - Cocrdinate Repcrt 3 8 3 4 97.9%

The accuracy rates are fairly good. There could be some
further utterance r&finement, but J2aerally the phrases
selectad are consistent with the £isld description is the
jocumentatior, and receive more thar 23equa<e racognritiorn

accuracy.
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VI. Conclusions

o o i e

This ccmplstes the presernta<ion of the TACFIRE
vocabulary. I+ tumed cux *0 be nmuch larger than =he
reseazckers were led tc beliave 2a< thz beginning of <:ie
reseazch effert. It appears 2s if ore or two cf *tha message |
tamplates come fairly close =0 peeting +=he limiss of =xe
Threshold 600 recognizer, pbut a 303 wecrd =zecogaitior

capability would be more <han sufficianc.

The vocabulary dJdzavelcped has many aice feazures as was
pointsd ou= in “hs altove discussion. These features :if
inccrporated into a voice systzm £or TAZFIRE would maks <he

operator's job easier. A systam which can fulf€ill TACPIRE's
unique vccabulary -eauirements caa be crza“ed with *he vcice
data =rtry technology which has been demons+ratsi. A+
present there dJoes no: exist an c¢iff tas shelf rscognizer
which will fulfill all of the requirements, but it is cf =zhe
opinion ¢f <he researchers one could be 3jevelopsi. This
would require a restructuring o9f +he TACFIRZ vocabulary and
integration of a reccgnizer into =he TACFIRE ccaputer,
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APPENDIX A
Sample Templates

F—/ /ol

) TN T8/ S TILNO T AGYN TS LY LT

— ST NI RN S AALNA ST PO TV RYASH

TR TS /T P WV IS 79T/ /)

T INSW! $73A0H ¢ AN/ YT A LY

] T T| Gy anyantant ¥ 1 Cantantl X St LAV AVAVALT ALY L
VIVa LINA 914 ONILSIXI 3L¥adn YO M3N LNdNT O1 (3SN

IVHRIO4 J9VSSTM LAdMI 3Lvadn LINA 14 QMY NOTLINAHMY
IViMO4 JOVSSTW FI40VL WIIdAL

o
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